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Abstract
The U.S. Stan.dard Atmosphere, 1976, which is a revision of the U.S.

Standard Atmospihere, 1962, was generated under the impetus of increased
knowledge of the upper atmosphere obtained over the past solar cycle. Above
50 kin, this Standard is based on extensive new rocket data and theory for
the mesosphere and lower thermosphere, and on the vast resources of satel-
lite data for the tl;ermosphere acquired over more than one complete solar
cycle. This Standard iz identical with the ICAO Standard (1964) up to 32 km

and the ISO Standard (1973) to 50 km. Part 1 gives the basis for compu-
tatioi. of the main tables of atmospheric properties, including values of
physical constants, conversion factors, and definitions of derived properties.
Part 2 describes the model and data used up to 85 kmi, in the first section;
and the model and data used above 85 kin, in the second section. The theoreti-
cal basis of the high-altitude model is given in an appendix. Part 3 contains
information on -ninor constituents in the troposphere, stratosphere, and

imesosphere. The main tables of atmospheric properties to 1000 km are givenin Part 4. The international syst, -n of metric units is used.
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Symbols
a a coefficient, used in specifying ,he elliptical segment of the tem-

perature-height profile, T (Z)
eN a set of species-dependent coefficients which, along with values of

b, are used in defining the set of height-dependent functions DA
A a coefficient used in specifying the elliptical segment of T (Z)
b a dimensionless subscript designating a set of integers
b, a set of species-dependent exponents, which, along with values of

ui, are used to define the set of height-dependent functions DA
C, the height-dependert speed of sound
DA the set of height-dependent, species-dependent, molecular-diffusion

coefficients, for 0, 02, Ar, He, and H
S(Z) the hydrostatic term in the height-dependent expression for n,

Fi the set of sea-level, fractional-volume concentrations, for each of
the several atmospheric gas species

Fli tan,' set of fractional-volume concentrations of the several atmos-
pheric gas species adjusted for 86-km height to account for the
dissociation of 02

g the height-dependent, 45-degree-latitude, acceleration of gravity
the adopted constant, invelved in the definition of the standard

geopotential meter, and in the relationship between geopotential
height and geometric height

H geopotential height used as the argument for all tables up to
84.852 kin' (86.000 kin)

HP the height-deper.dent, local, pressure scale height of the mixture
of gases comprising the atmosphere

HP the height-dependent, local, density scale height of the mixture of
gases comprising the atmosphere

i a subscript designating the ith member of a set of gas species
k the Boltzmann constant
k, the height-dependent coefficient of thermal conductivity
K the height-depetdent, eddy-diffusion (or turbulent-diffusion) co-

efficient
L the height-dependent, mean free path
LNb a set of gradients of T., with respect to H
LIKlb a set of gradients of T with respect to Z
M the height-dependent, mean molecular weight of the mixture of

gases constituting the atmosphere
M, the set of molecular weights of the several atmospheric gas species
N the height-dependent, total, number density of the mixture of

neutral atmospheric gas particles
11 the set of height-dependent, number densities of the several at-

mospheric gas species
N.1  the Avogadro constant
0 a subscript designating the sea-level value of the associated vari-

able
P the height-dependent, total atmospheric pressure
Pi the partial pressure of the ith gas specie
qi one set of six adopted sets of species-dependent, constants, i.e., set

qi, set Q'. set it,, set Ui, set -w,, and set Wi, all used in an empirical
species-dependent expression for the flux term vi (D, + K)

Q• see q1
the adopted, effective earth's radius, 6356.766 kin, used for com-

puting g (Z) for 45-degree north latitude, and used for relating
H and Z at that latitude

R* the universal gas constant

xi



S the Sutherland constant, used in computing I.
t the height-dependent Celsius temr .rature
T the height-dependent, Kelvin kii.ot'• temperature, defined as a

function of Z for all heights above 86 km and derived from T.q
for heights below 86 km

T, a derived coefficient used in specifying an elliptical sel nent of
T(Z)

T,, the height-dependent, molecular-scale temperature, defined as a
function of H for all heights from sea-level to 86 knr

T,,,, the exospheric temperature
24 see q_
U( see q,
Vi the flow velocity of the ith gas species
vW the height-dependent mole volume
V the height-dependent mean particle speed
(wI see qj
W, see qI
Z geometric height used as the argument of all tables at heights

above 86 km
ZI the height coordinate of the center of the ellipse defining a portion

of T (Z)
al the set of species-dependent, thermal-diffusion coefficients

a constant used for computing A
a constant taken to represent the ratio of specific heat at constant

pressure to the specific beat at constant volume, and used in de-
fining C,

r the ratio go/go'
Sa factor relating F, to P'
the height-dependent kinematic viscosity
a coeffici'.nt used in specifying the exponential expreasion defining

a portion of T (Z)

the height-dependent coefficient of dynamic viscosity
S the height-dependent mean collision f requency _

a function of Z used in the exponential expression defining a por-
tion of T (Z)

the height-dependent mass density of air
the effective mean collision diameter used in defining L and v

r a height-dependent coefficient representing the reduced height of
the atomic hydrogen relative to a particular reference height
and used in the computation of n (H)

the vertical flux of atomic hydrogen
the potential energy per unit mass of gravitational attraction
the potential energy per unit mass associated with centrifugal

force
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Foreword

The U.S. Standard Atminsphere, 1976, with K. S. W. Champion
tables and graphs extending to 1000 km, was A. E. Cole, Executive Secretary of
adopted by the United States Committee on Exten- Working Group
sion to the Standard Atmosphere (COESA) in J. F. Forbes
February 1975. This edition is the same as A. J. Kantor
COESA's "U.S. Standard Atmosphere, 1962" be- T. J. Keneshea
low 50 kin, but replaces the 1962 Standard Atrao- N. Sissenwine
sphere at higher altitudes. S. P. Zimmerman

""•at porti3n of the 1962 and 1976 U.S. Standard Air Force Systems Command, USAF
Ati,,ospheres up to 32 km is identical with the In- W. A. Finley
ternational Civil Aviation Organization (ICAO) Air Weather Service, USAF
"Manual of the ICAO Standard Atmosphere," as H. S. Appleman

r. revised in 1964 (International Civil Aviation Or- G. S. Boughton
ganization 1964). The definition of the lowest T. E. Stanton (ETAC)
50 km was recommended as the standard for inter- Applied Physics Laboratory, Johns Hopkins
national adoption by the International Standards University
Organization (ISO) cognizant committee, ISO/TC Army Ballistic Research Laboratory
20/SC 6, and appeared as . Draft International Army Electronics Command, USA
Standard ISO/DIS 2533. It was approved by the (Atomspheric Sciences Laboratory)
ISO Member Bodies in September 1973 as the ISO D. P. Avara
Standard Atmosphere (ISO 1973). Addendum I to N. Byers
ISO/DIS 2533, characteristics of the atmosphere Army Missile Command, USA
from 50 to 80 kin, has been included in the tables 0. M. Essenwanger
as the Interim Standard Atmosphere. The numer- Battelle Memorial Institute
ical data in Addendum I also are identical with the The Boeing Company
data in this Standard. COESA has recommended R. R. Green
that the ICAO also extend its standard atmosphere Defense Nuclear Agency
to 50 kin, by accepting for its own standard the Environmental Protection Agency
definition of the 32- to 59-km region of the 1962 and H. J. Viebrock
1976 U.S. Standard Atmosphere in order to insure Federal Aviation Agency, DOT
a single, accepted international standard to the Goddard Space Flight Center, NASA
altitude of 50 km. The ICAO has not acted on this A. J. Krueger
recommendation at the time of this publication. R. A. Minzner

COESA is a group of organizations established G. P. Newton
in 1953 to take action required to provide the then C. A. Reber
newborn missile industry with a realistic descrip- J. S. Theon
tion of the atmosphere extending beyond altitudes Langley Research Ce iter, NASA
of conventional aircraft operations. Sponsors of R. A. Hord
this effort are the National Aeronautics and Space G. M. Keating
Administration (NASA), National Oceanic and Lockheed Missiles and Space Company
Atmospheric Administration (NOAA), and the A. D. Anderson
United States Air Force (USAF). Air Force K. C. Marshall Space Flight Center, NASA
Task responsibility was assigned to the Air Force L. DeVries
Cambridge Research Laboratories (AFCRL). To- 0. E. Smith
day, 29 participating organizetions, reprepenting R. E. Smith
government, industry, research institutions, and McDonnell Douglas Astronautics Co.
universities, support this effort. These organiza- 0. K. Moe
tions are listed below with name,', of the scientists National Bureau of Standards, Department of
and engineers who are members of the COESA Commerce
Working Group: D. P. Johnson

Aerospace Corporation National Center for Atmospheric Research
James A. Pearson H. D. Axelrod
Hugh R. Rugge I. H. Blifford, Jr.

Air Force Cambridge Research Laboratories, R. D. Cadle
AFSC, USAF National Oceanic and Atmospheric
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Administration than that currently being considered by the WMO,
J. 0. Ellis (Env. Data Service) the Working Group agreed to add to the above defi-
A. R. Hull (Env. Data Service) nition the following statement:
R. S. Quiroz (National Weather Service) "This atmosphere shall also Le considered to
T. Shimazaki (Env. Res. Labs.) rotate with the earth, and be an average over the
T. E. Van Zandt (Env. Res. Labs.) diurnal cycle, semi-annual variation, and the range

Naval Research Laboratory, USN of conditions from active to quiet geomagnetic, and
P. Mange active to quiet sunspot conditions. Above the turbo-

National Aeronautics and Space Agency, pause (about 110 km) generalized forms of the
Headquarters hydrostatic equations apply."

M. Dubin The much greater inventory of experimental data
Pennsylvania State University assembled since 1962, over parts of the solar cycle

J. Nisbet not available for the 1962 Standard Atmosphere,
Smithsonian Astrophysical Observatory and is the basis for this revision. Recently compiled

Harvard College Observatory statistics revealed that densities are about 10%
L. Jacchia, Chairman of Working Group lower in the 70- to 80-km region and 107 higher in
J. Slowey the 90-km region than in the 1962 Standard. An

The RAND Corporation exospheric isothermal temperature of 1000 K, now
E. S. Batten considered representative of the mean for solar
G. F. SchillingUn t oF Mchi gan , Hactivity, is 500 K cooler than the 1500 K in the U.S.

University of Michigan, High Altitude Standard Atmosphere, 1962. Progress in upper
Engineering Laboratory atmospheric science over the decade of the 1960's

F. L. Bartman has been extensive, and the results of this progress
L. M. Jones have demonstrat.ed the need for this revision.University of Minnesota In view of these developments the COESA Work-

A. 0. Nier ing Group, which had been dormant following com-
University of Texas at Dallas pletion of the U.S. Standard Atmosphere Supple-

B. A. Tinsley ments, 1966, was reactivated. A meeting was held

The 1962 predecessor of this U. S. Standard in September 1971 and recommendations for a

Atmosphere, 1976 attempted to depict idealized revision were made. Three task groups were estab-

middle-latitude year-round mean conditions for lished to review the structure of (1) the

the range of solar activity that occurs between mesosphere, (2) the transition layer between meso-

sunspot minimum and sunspot maximum, but sub- sphere and thermosphere, and (3) the thermo-

sequent observations have shown mean conditions sphere. A fourth task group, which included the

of solar activity to be considerably lower. The conveners of the above three, was est blished to
World Meteorological Organization's (WMO) deft- merge the work of the first three task groups. A

nition of a standard atmosphere has been accepted fifth task group was made responsible for gather-
by COESA and is as follows: ing supplemental information on the min " con-

A hypothetical vertical distribution of at- stituents of the atmosphere. The members of these

mospheric temperature, pressure and density task groups are:

which, by international agreement, is roughly rep-
resentative of year-round, midlatitude conditions. Task Group 1 (50 to 100 kin)
Typical usages are as a basis for pressure altimeter A. E. Cole, Convener AFCRL
calibrations, aircraft performance calculations, N. J. Byers USAEC
aircraft and rocket design, ballistic tables, and L. M. Jones U. of Michigan
meterological diagrams. The air is assumed to obey A. J. Kantor AFCRL
the perfect gas law and hydrostatic equation which, 0. E. Smith MSFC
taken together, relate temperature, pressure and T. E. Stanton AWS (ETAC)
density with geopotential. Only one standard at- J. Theon GSFC
mosphere should be specified at a particular time R. Quiroz NOAA
and this standard atmosphere must not be subjected Task Group I1 (80 to 200 kin)
to amendment except at intervals of many years." R. A. Minzner, Convener GSFC

Because of the COESA interest in standard and C. Reber, Co-convener GSFC
reference atmospheres to much higher altitudes K. S. W. Champion AFCRL

xiv



F. G. Huang Computer Science lower altitudes. In 1962 this was accomplished by
Corp. defining a molecular-scale temperature involving

0. K. Moe McDonnell Douglas the assumption of constant molecular weight at all
A. 0. Nier U. of Minn. altitudes. Kinetic temperature was derived from
G. Swenson MSFC the molecular-scale temperature by computing the
S. P. Zimerman AFCRL vertical profile of mean molecular weight, assuming

Task Group III (140 to 1000 kin) diffusive equilibrium above the mesopause. For this
L. Jacchia, Convener Smithsonian and revision sufficient scientific data and physical

Harvard theories are available to estimate kinetic tempera-
J. Forbes AFCRL tures at various levels and to fit these with an ana-
G. A. Keating LRC lytical expression of temperature versus height
P. Mange NRL which is continuous from the mesopause through
G. P. Newton GSFC the thermosphere. The temperature-height profile
J. Nisbet Penn State U. for lower altituies, made up of linear segments,
R. Smith MSFC joins smoothly with this analytical temperature-
B. A. Tinsley U. of Texas height profile at the mesopause.
T. E. Van Zandt NOAA Part 1 of this revision provides the basis for

Task Group IV (Unification of 50 to 1000 kin) computing tables presented in Part 4. Part 2 de-
K. S. W. Champion, AFCRL scribes th, model and data of the new standard (a)

Convener below 86 km and (b) above 86 kin, and includes
E. S. Baten RAND background information on the atmospheric vari-
A. E. Cole AFCRL ability. Part 3 provides information on minor con.
L. DeVries MSFC stituents. The tables in Part 4 are presented in
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PART 1

Defining Constants and Equations
1.0 INTRODUCTION 120 km were particularly important in imposing

The U.S. Standard Atmosphere, 1976 is an ideal- limits on the selection of the temperature-height

ized, st eady-state representation of the earth's at- function for that region, while the observed densi-

mosphere from the surface to 1000 km, as it is ties at 150 km and above strongly influenced the

assumed to exist in a period of moderate solar selection of both the temperature and the extent of

activity. For beights from the surface to 51 geo- the low-temperature isothermal layer immediately

potential kilometers (kin'), the tables of this stand- above 86 km.

ard are identical with those of the U.S. Standard In spite of the various independent data sets

Atmosphere, 1962 (COESA 1962) and are based upon which the several temperature-height seg-

on traditional definitions. These definitions, espe- ments are based, it is desirable, for purposes of

cially for heights below 20 kin', do not necessarily mathematical reproducibility of the tables of this

represent an average of the vast amount of atmos- Standard, to express the temperature in a series of

pheric data available today from observations consecutive height functions from the surface to

within that height region. For heights from 51 kin' 1000 kin, with the expression for each successive

to 84.852 kin' (i.e., 51413 to 86 geometric kilo- function depending upon the end-point value of the

meters), the tables are based upon the averages preceding function, as well as upon certain terms

of present-day atmospheric data as represented and coefficients peculiar to the related height inter-

by the traditional type of defining parameters. val. This total temperature-height profile applied

These include the linearly segmented temperature- to the fundamental continuity models (i.e., the hy-

height profile, and the assumption of hydrostatic drostatic equation and the equation of motion),

equilibrium, in which the air is treated as a homoge- along with all the ancillary required constants, co-

neous mixture of the several constituent gases. efficients, and functions, defines the U.S. Standard

At greater heights, however, where dissociation Atmosphere, 1976. The specification of this deft-

and diffusion processes produce significant depar- nition without any justification in terms of ob-

tures from. homogeneity, the definitions governing served data is the purpose of Section 1.

the Standard are more sophisticated than those 1.1 INTERNATIONAL SYSTEM OF UNITS
used at lower altitudes. In this high-altitude re-
gime, the hydrostatic equation, as applied to a The 1976 U. S. Standard Atmosphere is defined

mixed atmosphere, gives way to the more general in terms of the International System (SI) of Units

equation for the vertical component of the flux for (Mechtley 1973). A list of the symbols, names,

individual gas species (Colegrove et al. 1965; Kene- and the related quantities of the applicable basic4
shea and Zimmerman 1970), which accounts for and derived SI units, as well as of the non-standard

the relative change of composition with height. metric units and the English unit employed in this
This flux equation simplifies to the hydrostatic Standard is presented in table 1.
equation for the special case when the atmospheric
gases remain well mixed, as is the situation below 1.2 BASIC ASSUMPTIONS AND FORMULAS

86 km. 1.2.1 ADOPTED CONSTANTS.-For purposes of
The temperature-height profile between 86 and computation it is necessary to establish numerical

1000 km is not expressed as a series of linear func- values for various constants appropriate to the
tions, as at lower altitudes. Rather, it is defined in earth's atmosphere. The adopted constants are
terms of four successive functions chosen not only grouped into three categories. Category I in-
tc provide a reasonable approximation to observa- cludes those constants which are common to many
tions, but also to yield a continuous first derivative branches of the physical and chemical sciences, and
with respect to height over the entire height re- are hero considered to be fundamental constants.
gime. Some of these may be multi-valued as in the case

Observational data of various kinds provide the of M1 representing the molecular weight of the
basis for independently determining various seg- ith gas species. Category I includes three single-
ments of this temperature-height profile. The ob- valued and one multi-valued constant. Category II
served temperatures at heights between 110 and includes those constants which, in hddition to the

1 , fl-
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TABLE 1.-Units Applicable to the U.S. Standard Atmo- TABLE 2.-Adopted constants
sphere 1976

A. Category I Constants
Symbol Name Quantity

SI: mbol Value
Basic SI

Im meter length k 1.380622 x 0•-O- ;im/K

kg kilogram mass Mt the set of the first 10 values (kg/kmol) listed
s second time in table 3
K kelvin thermodynamic NA 6.022169 X 101 kmol-'

temperature R* 8.31432 x 10-' N-m/ (kmol.K)
mol mole the amount of a

Ssubstance B. Category II Constants
•."Derived SI_____ ________________ ____

N newton force (kgrm/s')
Pa pascal pressure (N/rn') F, the set of the 10 values (dimensionless) listed

J joule work, energy or in table 3

quantity of 9.80665 m/8'
heat (N.m) g" 9.80665 n'/ (a'.m')

W watt rate of energy /H, the set of eight values (kin') listed in table 4
(or heat) trans- LN,b the set of seven values (K/kin') listed in table
fer WSs)4

Non-Standard P. 1.013250 x 10' N/rn' (or Pa)

mb millibar pressure r. 6.356766 x 10 0km

100 (N/rn) 28815 K

at O0C torr pressure P 1.458 x 10-'kg/(s.m.K")
C Clu 133.322 (N/m') y 1.40 (dimensionless)• °~C Clis 3.65 x 10-1 in

degree temperature

kelvin minus C. Category III Constants
278.15

English at the set of 5 values (m-'.s') listed in table 6
ft foot length 0.3048 m* b, the set of 5 values (dimensionless) listed in

I I II - Itable 6
exact definition K7 1.2 X 10,rnl !j

category I constants and a suitable set of equations, K. (.0 l i'/ss i
Lx.6 the set of 2 values (K/ki) listed in table 5

are sufficient to define that portion of the 1976 n(O), 8.6 X 10•o'•-•
Standard Atmosphere below 86 kmi. This category n(H),, 8.0 X 10"-m'
includes nine single-valued and three multi-valued q, the set of 4 values (kin-") listed in table 7

'constants. Category III includes all the remaining Q1 the set of 4 values (kin-:') listed in table 7
constants which, along with category-I and cate- 240.0

consant whih, lon 1000.0 K
gory-II constants and the related equations plus an u, the set of 4 values (kin) listed in table 7
expansion of that set are necessary to define that u, the set of 4 values (km) listed in table 7

portion of the 1976 Standard Atmosphere above 4o, the set of 4 values (kin-') listed in table 7

86 kin. This category includes 7 single-valued and W, the set of 4 values (km-") listed in table 7

I', T11 multi-valued constants. Z, the set of 6 values (kin) listed in table 5
T s the set of 6 values (dimensionless) listed in

The onsant, wih aproriae diensonsandtable 6
symbols, are listed according to categories in three 7.2 x 101 n-'.s-'

successive sections of table 2.
The definition as well as the authority for the

value of each constant is discussed separately from 10-23 N-m/K, is theoretically equal to
the tabular listing. The multi-valued constants, the ratio R*/NA, and has a value, con-
with one exception, have only their general symbol sistent with the carbon-12 scale, as
and dimensions listed in table 2, while the multiple cited by Mechtly (1973).
values of these constants, i.e., one value for each of M1  The set of values of molecular weights
several gas species, or one value for each of several M, listed in table 3 is based upon the
height levels, are listed in tables 4 through 7. carbon-12 isotope scale for which C' 2

- 12. This scale was adopted in 1961
at the Montreal meeting of the Inter-

Discussion of the Adopted Values of the Primary national Union of Pure and Applied
Constants:

Chemistry.
Category I Constants N., The Avogadro constant, NA = 6.022169

k 'he Boltzmann constant, k =1.380622 X X 10"1 kmol-1, is consistent with the

.A
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DEFINING CONSTANTS AND EQUAtiONS 3

carbon-12 scale and is the value cited TABLE 3.-Moleeulur weights and assumed fractional-vol.
by Mechtly (1973). ume compo•ltion of sea-level dry air

R*. The gas constant, R* = 8.31432 X 108
Nm/(kmol.K), is consistent with the Gas species Molecular weight Fractional volumeMi F, "
carbon-12 scale, and is the value used (kg/kmol) (dimensionless)
in the 1962 Standard. This value is not
exactly consistent with the cited values N2 28.0134 0.78084
of k and NA. 0, 31.9988 .209476

Ar 39.948 .00934
Category 1I Constants Co 2  44.00995 .000314

Fi The set of values of fractional-volume Ne 30.183 .00001818

concentrations F, listed in table 3 is He 4.0026 .00000524
Kr 93.80 .00000114assumed to represe~nt the relative con- Xe 131.30 .000000087

centrations of the several gas species CH 4  16.04303 .000002
comprising dry air at sea level. These H2  2.01594 .0000005
values are identical to those given in
the 1962 Standard (COESA 1962), TABLE 4.-The defined reference levels and gradients of the
and except for minor modifications linearly segmenrted temperature-height profile from the sur-
which are based upon C0 2 measure- face to 86 geometric kilometers
ments by Keeling (1960), these values
are the same as those given by Gluec- Sub- Geopotential Molecular- Form of

kauf (1951), and are based upon the script height scale function
temperature relating

earlier work of Paneth (1939). gradient TtoH

go The quantity go (= 9.80665 m/s 2) repre- bH LM.b
sents the sea-level value of the acceler- (im') (K/kin')
ation of gravity adopted for this
Standard. This value is the one orig- 0 0 -6.5 Linear-1. 11 0.0 Linear
inally adopted by the International 2 20 01.0 Linear
Committee on Weights and Measures 3 .32 +2.8 Linear
in 1901 for 450 latitude, and even 4 47 0.0 Linear
though it has since been shown to be 5 51 -2.8 Linear
too high by about five parts in ten 6 71 -2.0 Linear
thousand (List 1968), this value has 7 84.8520
persisted in meteorology and in somepersistendrd inaeteoro and ie sme Note: These values plus T., the defined sea-level value of T,

standard atmospheres as the value equal to Ti,0 completely specify the geopotental-
associated with 450 latitude, even height profile of T3, from the surface to 86 geometric
thougih it applies more precisely to a kilometers.
latitude of 450 32' 33".

go' The dimensional constant go' selected to first five layers of the 1962 Standard,
relate the standard geopotential meter while the remaining two values of both
to geometric height is numerically Ib and Lm,b have been newly selected to
equal to go, but with appropriately dif- provide a reasonable fit to the pres-
ferent dimensions. This constant im- ently available atmospheric data. The
plicitly defines one standard geopoten- first two values of the related sets
tial meter as the vertical increment have their origin in one of the earliest
through which one must lift one kilo- aeronautical standard atmospheres
gram to increase its potential energy (Toussaint 1919), and were approx-
by 9.80665 joules. The geometric imated in the first U.S. Standard
length of this vertical increment Atmosphere (Diehl 1925).
varies inversely with the height-de- LA,b Each member of the set of seven gradi-
pendent value of g. ents Lm.b = dTm/dH [i.e., of molecular

Hb Each of the members of the set of geopo- scale temperature TM (Minzner and
tential-height values Ht listed in table Ripley 1956) with respect to geopoten-
4 represents the base of one of eight tial H] listed in table 4 represents the
successive atmospheric layers. The fixed value appropriate throughout its
pairs of values of Hb and L11b are based related layer, Ht, to Hb +1 .
partly on tradition and partly on pres- Po The standard sea-level atmospheric
ent-day observations. The first five of pressure P,, equal to 1.013250 X 105
these pairs are identical to those of the Pa (or N/rn2 ) was adopted in 1947 in

W. .•fl , .t • . .... ..........A 2, .?, , , ,C -t.•=. ... ,'....m&~. • 7t.t ;,s , t ,U,..AA,•f.A La • -•,,..-2;;;•••••.•• 22,,•,•,,,./ :,- /



4 U.S. STANDARD ATMOSPHERE

Resolution 164 of the International of the adopted value decreases with in-
Meteorological Organization, and cor- creasing altitude (Hirschfelder et al.
responds to the pressure exerted by 1965; Cbepman and Cowling 1960)
a column of mercury 0.760 m high, due to the change in atmospheric corn-
having a density of 1.35951 X 104 kg/ positon. For this reason the number
m3 and subject to an acceleration due of significant figures in tabulations
to gravity of 9.80665 M/s 2, This of quantities involving a is reduced
equivalency definition was adopted by from that used fo- other tabulated
the International Commission on quantities at heights above 86 km.
Weights and Measures in 1948. Category III Constants

1'o The effective earth's radius for pur-Thes efective earthcsuradius fori p a, The quantity a, represents a set of five
poses of calculating geopotential at values of species-dependent coeffi-any latitude is readily obtained fromvauso spie-endtcef- .

cients listed in table 6. Each of these
equations given by Harrison (1968). values is used in a particular function
The value of ro (- 6356.766 kin) used foruesignatin the h t nden

in this Standard corresponds to the for designating the height-dependent, fo

latitude for which g -= 9.80665m/s2. molecular-diffusion coefficient D, for

To The standard sea-level temperature To the related gas species. (See 6,)
is 288.15 K. This value is based upon TABLE 5.-The reference levels and function designations

two international agreements. The for each of the four segments of the temperature-height
first of these is Reslution, 192 of the profile between 86 atid 1000 kin, with gradients specifiedInternational Commission for Air for two linear segments, and v 'h an intermediate reference

Navigation which in 1924 adopted height for the adopted atomic-hydrogen nun'ber-density

15'C as the sea-level temperature ofvau
The International Standard Atmo- Sub- Geometric Kinetic- Form of
sphere. This value has been retained script height temperature function
unchanged in all known standard gradient relating
atmospheres since that date. The see- b Zb Lir.b T to Z

ond agreement is that of the 1954 (kin) (Kkm)

Tenth General Conference on Weights
and Measures which set the fixed point 7 86 0.0 linear

8 91 ellipticalof the Kelvin temperature scale at the 9 110 12.0 linear:

triple-point temperature 273.16 K, 10 120 exponential 2
which is 0.01 K above the ice-point 11 500

temperature at standard sea-level 12 1000

pressure.
Note: These specifications, along with a defined value of

S The Sutherland constant, S = 110 K, temperature at 110 kin, and the temperature at 86 kmn
(84.8520 km) given in table 4, plus the requirement
of a continuous first derivative, dT/dZ, above 86 kin,

in the empirical expression for dy- define the temperature-height profile between 86 and
namic viscosity. 120 km. The definitive form of the exponential func-

/3 The quantity, /3 = 1.458 X 10fl kg/ tion eq (31) is required to complete the specification
( n K12), (Hilsenrath et al. 1955) of the temperature-height profile from 120 to 1000

"kin. (See Appendix B for the derivation of the ellipti-
is a constant in the expression for dy- cal segment given by eq (27)).
namic viscosity.

The ratio of specific heat of air at con- b, The quantity bi represents a set of five
stant pressure to the sDecific heat of values of species-dependent exponents
air at constant volume is a dimension- listed in table 6. Each of these values
less quantity with an adopted value is used, along with the corresponding

-= 1.400. This is the value adopted value of a,, in eq (8) for designating
by the Aerological Commission of the the height-depeihdent, rnolecular-diffu-
Internaf-nal Meteorological Organ- sion coefficient for the related gas spe-
ization, in Toronto in 1948. cies. The particular values of al and b,

The mean effective collision diameter adopted for this Standard have been
¢ (- 3.65 X 10-10 m) of molecules is a selected to yield a height variation of
quantity which varies with gas species D, assumed to be realistic.
and temperature. The adopted value is K7  The quantity K7 5 1.2 X 102- m2/s is the
assumed to apply in a dry, sea-level adopted value of the eddy-diffusion co-
atmosphere. Above 85 km the validity efficient K, at Z7 86 km and in the
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height interval from 86 tp to 91 km. cients or terms (i.e., sets of'q, Q, i,
Beginning at 91 km and extending up Ut, wi, and W,), the corresponding
to 115 km, the value of K is defined by members of all six of which are simul-
eq (7b). At 115 km the value of K taneously used in an empirical expres-
equals K10. sion [eq (37)] for the vertical trans-

Klo The quantity K1,, = 0.0 m2/s is the port term vi/ (DI + K) in the vertical
adopted value of the eddy-diffusion co- flux equation for the particular gas
efficient K at Z11, = 120 and throughout species. The species-dependent values
the height interval from 115 km to of all.Mx .sets -have been selected for
1000 km. this Standard to adjust number-den-

Lx,b The two-valued set of gradients LK,b - sity profiles of the related gas species
dT/dZ listed In table 5 was specifi- to particular boundary conditions at
cally selected for this Standard to rep- 150 and 450 km, as well as at 97 km in
resent available observations. Each of the case of atomic oxygen. These
these two values of LA.,b is associated boundary conditions all represent ob-
with the entire extent of a correspond- served or assumed average conditions.
ing layer whose base is Zb and whose These six sets of values are listed in
top is Z!,. table 7.

n(0)7 The quantity, n(0) 7 (- 8.6 X 1010 m-3), Q1 The quantity Q, represents the second
is the number density of atomic oxy- set of the six sets of constants de-
gen assumed for this Standard to exist scribed along with qi above.
at Z 7 - 86 km. This value of atomic T, The quantity T1, (= 240.0 K) represents
oxygen number density, along with the kinetic temperature at Z9 = 110
other defined constants, leads to num- km. This temperature has been adopted
ber densities of N._, 02, Ar, and He at along with the gradient L,<., (= 12
86 km. (See Appendix A.) K/km) to generate a linear segment of

n(H)11  The quantity, n(H),1 (= 8.0 X 1010 T(Z) foe this Standard between 110
m-n:), is the assumed number density and 120 km. This segment of T(Z)
of atomic hydrogen at height Z11 - represents a mean of observed temper-
500 kin, and is used as the reference ature-height data for the correspond-
value in computing the height profile ing height region.
of atomic hydrogen between 150 and T. The quantity, Toe, (:= 1000 K) repre-
1000 km. sents the exospher.ic temperature, i.e.,

M• The quantity q, represents the first set of the asymptQte which the e.xponent-al
six species-dependent sets of coeffi- function representing T (Z) above 1ý'0

km closely approaches at heights abovw
TABLE6.-A set of species-dependent, thermal-diffusion co- about 500 kin, where the mean free
effieients and two other sets of species-dependent constants
required in specifying the height-dependent function of the path exceeds the scale height. The
molecular-diffusion coefficient for the several species listed value of T. adopted for this Standard

is assumed to represent mean solar
Gas a, (dimen- a, (m-'. s-') b, (dimen- conditions

sionless) sionless) 14 The quantity u, represents the third set
of the six sets of constants described

N, 0.00 ........ ........ along with q1 above.
01 0.00 4.9863 x 10' 0.750 U, The quantity U, represents the fourth set
0, 0.00 4.868 x 10hequnit U epesnshefurh0e
Ar 0.00 4.487 x 10" 0.870 of the six sets of constants described
He -0.40 1.700 x 10' 0.691 along with q, above.
H -0.25 3.305 x 10" 0.500

TABLE 7.-Values of six sets of species-dependint coefficients applicable to the empirickl expression representing the flux

term v, i (D, + K) in the equation for number density of the four species listed

Gas Q, (km-') q, (kn-'-) Ut (km) u, (kin) W, (kin-m) w, (kmi-)

0 -6.809644 x 10-' -3.416248 x 10-'. 56.90311 97.0 2.706240 x 10' 5.008765 x 10-'
0,, 1.366212 X 10-' 0 86.000 .... 8.333333 x 10-' ....
Ar 9.434079 X 10-r' 0 86.000 ...... 8.333333 x I0" ...................
He -2.457369 X 10-' 0 86.000 ...... 6.666667 x 10- ........................

*This value of q, applies only for 86 -- Z -:5- 97 kin. For Z •> 97 kmn, q, - 0.0 km-'•.
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w•I The quantity w, represents the fifth set This form represents the summation of P1, the par-
of the six sets of constants described tial pressures of the individual gas species, where
along with q, above. PA is related to n, the number density of the ith gas

W, The quantity W, represents the sixth set species in the following expression:
of the six sets of constants described
along with q, above.

Zb The quantity Z,, represents a set of six
values of Z for b equal to 7 through 12.
The valuesZT, Z,,, Z1 , and Z11) corre- where k is the Boltzmann constant.
spond successively to the base of suc- Within the height region of complete mixing,
cessive layprs characterized by succes- the atmosphere is asiumed to be in hydrostatic
sive segments of the adopted tempera, equilibrium, and to be horizontally stratified so that
ture-height function for this Standard. dP, the differential of pressure, is related to dZ, the
S The fifth value, Z,, is the reference differential of geometric height, by the relationship
height for the atomic hydrogen calcu-
lation, while the sixth value, Z,2, repre- dP g - p dZ (4)
sents the top of the region for which
the tabular values of the Standard are where g is the height-dependent acceleration of
given. These oix values of Z,, alorg gravity. The elimination of p between eq (1) and
with the designation of the type of (4) yields another form of the hydrostatic equation,
temperature-height function associ- which serves as the basis for the low-altitude pres-
ated with the first four of these values, sure calculation:
plus the related value of LA*.b, for the
two segments having a linear tempera- dP -M
ture-height function, are listed in ta- dlnP = -- ,R .dZ. (5)
ble 5.

a, The quantity a, represents a se, of six
adopted species-dependent, thermal- Above 86 km the hydrostatic equilibrium of the
diffusion coefficients listed in Table 6. atmosphere gradually breaks down as diffusion and

The quantity 0 (= 7.2 X 10" M-2 . s-') vertical transport of individual gas species lead to
for the vertical flux is chosen as a corn- the need for a dynamically oriented model includ-
promise between the classical Jeans ing diffusive separati3n. UTnder these conditions it
esc.pe flux for Too = 1000 K, with is convenient to express the height variations in the
corrections to take into account devia- atmospheric number density in terms of the verti-
tions from a Maxwellian velocity dis- cal component of the flux of the molecules of indi-
tribution at tl-e critical level (Brink- vijual gas species (Colgrove et al. 1965). In terms
man !971), and th., effects of charge of the ith gas species, this expression is
exchange with H+ and 0 ' in the plas-
masphere (T'n -ey 1973).

n vi,. D (1 G+ a,) dT g.ni.Mt)
1.2.2 EQUILIBRIUW ASSUMPTIONS.-The air is . + • dZ-. T .. *dZ R-*-T

assumed to be dry, an( at heights sufficiently below
86 km, the atmosphere is assumed to be homoge- d dT g TM) (
neously mixed with a relative-volume composition -K.( dZ + "dZ " + (6)
leading to a constant mean molecular weight M.
The air is treated as if iK were a perfect 4as, aid where
the total pressure P, temýsira".i-e T, and total den-
sity p at any point in the atmosphere a- u related by Vi = the vertical transport velocity of the ith
the equation of state, i.e., the perfect gas law, one species
form of whch isDi = the height-dependent, molecular-diffu-

p . Rsi,;n coefficient of the ith species dif-
M . (1) fusing through N2,

where R* is the universal gas constant. An alter- a = the thermal-diffusion coefficient of the

nate form of the eqiation of state, in terms of the ith species.
Mt oa the molecular weight of the ith species,total number density N and the Avogadro constant

Njs M = the molecular weight of the gas through
which the ith species is diffusing, and

N R* • T K = the height-dependent, eddy-diffusionP .... . .... .. .- (2)LVA coefficient.
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The function K is defined differently in each of One of these regimes is for heights sufficiently be-
three beight regions: low 90 kin, such that v, and D, are both extremely

small compared with K. Under these conditions, eq
1. For 86 -Z < 95 kin, (6) reduces to the following form of the hydro-

static equation :
K = K7. -- 1.2 X 102 m2 /s (7a)

_d4  dT - g 'M
2. For95nZ<< 115km +t4 [ T =R*.T 'dZ. (9)

K=Kf'exp 1- 40- ----1 (7b) Since the left-hand side of this equation is seen
through eq (3) to be equal to dPi/Pi, eq (9) is
seen to be the single-gas equivalent to eq (5).

S. For 115 . Z < 1000 Consequently, while eq (6) was designed to de-
K ---Kv ý 0.0m•/s. (7c) scribe the assumed equilibrium conditions of indi-

vidual gases above 86 kwi, it is apparent that eq (6)
The function D1 is defined by also describes such conditions below that altitude,

where the partial pressure of each gas comprising
DI b(8 the total pressure varies in accordance with the
Di (8) mean molecular weight of the mixture, as well as

S1 in accordance with the temperature and the ac-

where a, and b, are the species-dependent constants celeration of gravity. Nevertheless, eq (5), ex-
defined in table 6, while T and Ut are both altitude- pressing total pressure, represents a convenient
dependent quantities which are specified in detail step in the development of equations for computing
below. The values of Di, determined from these alti- total pressure versus geometric height, when suit-
tude-dependent quantities and the defined con- able functions are introduced to account for the
stants a, and bi, are plotted in figure l as a function altitude variation in T, M, and g.
of altitude, for each of four species, 0, O2, Ar, and It has been customary in standard-atmosphere
He. The value of DA for atomic hydrogen, for heights calcu. ;ons, to effectively eliminate the variable

just below 150 kin, is also shown in figure 1. This por&,..n of the acceleration of gravity from eq (5)
same figure contains a graph of K as a function of by the transformation of the independent vari-
altitude. It is apparent that, for heights sufficiently able Z to geopotential altitude H, thereby simplify-
below 90 kin, values of D1 are negligible compared ing both the integration of eq (5) and the resulting
with K, while above 115 kin, the reverse is true. In expression for computing pressure. The relation-
addition, it is known that the flux velocity vi for the ship between geometric and geopotential altitude
various species becomes negligibly small at alti- depends upon the concept of gravity.
tudes sufficiently below 90 km. 1.2.3 GRAVITY AND GEOPOTENTIAL ALTITUDE-

Viewed in the ordinary manner, from a frame of
1501 ..... - reference fixed in the earth, the atmosphere is sub-

. 40 M OEFCULAR-DIFFUSION i" ject to the force of gravity. The force of gravity is

"3 --- EDDY-DIFFUSION the resultant (vector sum) of two forces: (a) the
130I COEFCENT 02 HeI. gravitational attraction in accordance with New-

2 o ton's universal law of gravitation, and (b) the cen-
t 20 •J "trifugal force, which results from the choice of an
2 o1 ----------.- earthbound, rotating frame of reference.
cI The gravity field, being a conservative field, can

l1oo be derived conveniently from the gravity potential
energy per unit mass, that is, from the geopotential

901- EDDY . 4. This is given by

1o0 1o, 1o2  103 104 105 4, 0 + 410 (10)
MOLECULAR-DIFFUSION AND EDDY-DIFFUSION
MOLECUL IFFUSIONT A Y2/S where 4i, is the potential energy, per unit mass, of

COEFFICIENTS, m2I
gravitational attraction, and 4,,. is the potential en-

Figure 1. Molecular-diffuaion and eddy-diffusion coefficients as a ergy, per unit mass, associated with the centrifugal
function of geinetric !tittude. force. The gravity, per unit mass, is

The information regarding the relative magni- g v(11)
tudes of vi, Di, and K permits us to consider the
application of eq (6) in each of several regimes. where V,] is the gradient (ascendant) of the geo-

-. ~~ . Y.J...*t~. xfl...A~s~....fl~* af,.s-.. &4.
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potential. The acceleration due to gravity is denoted of the acceleration of gravity. The varittlon of g as
by g and is defined as the magnitude of r; that is, a function of geometric altitude is depicted in fig-

g-I ure 2.g = ll = I, l.(12)

When moving along an external normal from any 1low
point on the surface tj to a point on the surface
4b2 infinitely close to th• first surface, so tIAt 12 =
*t + ds, the incremental work performed by shift-
ing a unit mass from the first s irface to the second
will be

d4)= g. dZ. (13) 3.

Hence,

f g.dZ (14) 0

00
The unit of measurement of geopotential is the I

standard geopotential meter (m') which represents 0
the work done by lifting a unit mass 1 geometric
meter, through a region in which the acceleration
of gravity is uniformly 9.80665 m/s 2 .

The geopotential of any point with respect to
mean sea level (assumed zero potential), expressed too

in geopotential meters, is called geopotential alti-tud e. Therefore, geopotential altitude H is given by 0 L J9.5 1. 0
7.0 7.5 8.0 8.5 9.0 95 1.

ACCELERA rION OF GRAVITY, M/12

H _go, - go1 g , dZ (15) Figure 2. Acceleration of gravity as a function of geometric altitude

and is expressed in geopotential meters (m') when Integration of eq (15), after substitution of eq
the unit geopotential go' is set equal to 9.80665 M2/ (17) for g, yields(S2' MI).

With geopotential altitude defined as in eq (15), H g0 o to" Z * [ (18)
the differential of eq (15) may be expressed as go' \G'o +r + Z) 0 ) 8

or
go'- dH =-g- Md. (16)

ro- HS--(19)
This expression is used in eq (5) to reduce the -
number of variables prior to its integration, there- where I . g,, g,,- 1 m'im.
by leading to an expression for computing pres-I. sure as a function of geopotential height. Dfferences between geopotential altitudes ob-

The inverse-square law of gravitation provides tained from eq (18) for various values of Z, and
an expression for g as a function of altitude with those computed from the more complex relation-
sufficient accuracy for most model-atmosphere ship used in developing the U.S. Standard Atmo-
computations: sphere, 1962, are small. For example, values of

H computed from eq (18) are approximately 0.2,"I(ro )#0.4, and88".3 mgreater at 90, 120, and 700 km, i
"ro -+ (respectively, than those obtained from the relation-

ship used in the 1962 Standard.
where r, is the effective radius of the earth at a The transformation from Z to H in eq (5) makes
specific latitude as given by ILambert's equations it necessary for the altitude variation of T as well
(List 1968.). Such a value of ro takes into account as any variation in M between the surface and 86

¶ the centrifugal acceleration at the particular lati- km also to be defined in terms of H. It is convenient
tude. For this Standard, the value of ro, is taken as therefore to determine the sea-level value of M as
6,356,766 rn, and is consistent with the adopted well as the extent of any height dependence of this
value of go, 9.80665 M/s82 for the sea-level value quantity between the surface and 86 km. Then, for

- - |
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this low-altitude regime, the two variablet T and w 46 kin, and hence, the tal-fattons of some of the
M are combined with the constant M,, in o a single properties may show a dit -inuity of up to 0.04
variable Ty, which is then defined as a futicthnn cf percent between 85.5 and b m. This situation ex-
H. i'tq pi '4icularly for four p -perties in addition to

1,2.4 MEAN MOLECULAR WRIGHT.-The rees a molecular weight, i.e., kinetic temperature, total
molecular weight M of a mrrxture of gases is by number density, mean free path, and collision fre-
definition quency. For these five parameters the discrepancy

S(,M)in the tables between 80 and 86 km can be readily
M - : (ii M,) (20) remedied by a simple multiplicatior, or division:

tabulated values of M, T, and L must be multiplied
where n, and MU are the number ekensity and defined by the corresponding values of M/M,, from tUble 8;
molecular weight, respectively, of the ith gas ape- tabulated values of N and s, must be divided by the
cies. In that part of the atmosphere between the corresponding values of M/Mo.
surface and about 80 km altitude, mixing is Three other properties, dynamic viscosity, kin-
dominant, and the effect of diffusion and photo- ematic viscosity, and thermal conductivity, which
chemical processes upon M is negligible. In this re- are tabulated only for heights below 86 kin, have
gion the fractional composition of each species is similar discrepancies for heighte immediately be-
assumed to remain constant at the defined value F,, low 86 kmn. These values are not so simply cor.
and M remains constant at its sea-level value Mo. rected, however, because of the empirical nature
For these conditions nv is equal to the product of of their respective defining functions. Rather, these
F, times the total number density N, so that eq (20) quantities must be recalculated in terms of
may be rewritten as a suitably corrected set of values of T, if the pre-

cisely correct values are desired for geometric alti-
S[F1 . N((Z) . Mi] (Ft. M () tudes between 80 and 86 km.

= - e- 4[F,.N(Z)] - (F2
TABLN 8.-Molecular-weight ratio geopotential and geomet-

The right-hand element of this equation results ric altitudes in meters
from the process of factoring N (Z) out of each

term of both the numerator and the denominator H z M/ Z H MI
of the preceding fraction, so that, in spite of the I .. .. .
altitude dependence of N, M is seen analytically to 79000 79994.1 1.000000 80000 '19005," 1.000000

79500 80506.9 0.999996 80500 7949313 0.999996
equal Mo over the entire altitude region of complete 80000 81019.6 0.999988 81000 79980,8 0.9P9989
mixing. 80500 81532.5 0.999969 1500 80468.2 0.999971

When the defined values of F, and M, (from table H1000 82045.4 0.999938 82000 80955.,7 0.999941
3) are introduced into eq (21), M,, is found to be 81500 82558.6 0.999904 82500 81443.0 0.999909
28.9644 kg/kmol. At 86 km (84.852 km'), however, 82000 83071.5 0.999864 83000 81930.2 0.999870
the defined value of atomic-oxygen number density 82500 83584.8 0.999822 83500 8241/.3 0.999829
(8.6 X 1011 m-:1) is seen, in Appendix A, to lead to a 83000 84098.0 0.999778 84000 82904.4 0.999786
value of M = 28.9522 kg/kmol, about 0.04 percent 83500 84611.4 0.999731 84500 83391.4 0.999741
less than M,,. To produce a smooth transition from 84000 85124.8 0.999681 85000 83878.4 0.999694
this value of M to M,, the altitude profile of M has 84500 85638.4 0.999679 85500 84365.2 0.999641

86000 184852.0 0.999579been arbitrarily defined at intervals of 0.5 kin' for _0 85._ 9 7
altitudes between 79.006 and ? :_.852 kin', in terms
of the ratio MIMX as given in table 8. These ratio 1.2.5 MOLECULAR-SCALE TEMPERATURE vs. GEO-
valhes have been interpolated from those initially POTENTIAL ALTITUDE 0.0 to 84.8520 KM-The mo-
selected for intervals of 0.5 geometric kilometers lecular-scale temperature Tm (Minzner et al. 1958)
between 80 and 86 km to satisfy the boundary con- at a point is defined as the product of the kinetic
ditions of M - M,, = 28.9644 at 80 kin, -nd M - temperature T times the ratio M,/M, where M is
28.9522 at 86 km, and to satisfy a condition of the mean molecular weight of air at that point, and
smoothly decreasing first differences in M within M. (=28.9644 kg'kkmol) is che sea-level value of
the height interval 80 to 86 km. M discussed above. Analytically,

These arbitrarily assigned values of MX, may
be used for correcting a number of parameters of T, = T. (22)
this Standard if the tabulatioms are to correctly i~t
the model in the fifth and perhaps in the fourth When T is expressed in the Kelvin scale, TM is
significant figures within this height region. This also expressed in the Kelvin scale.
after-the-fact correction is required because these The principle virtue of the parameter Tm is that
values of 'M '• were not included in the program it combines the variable portion of M with the
used for computing the tables of this Standard be- variable T into a single new variable, in a manner
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somewhat similar to the combining of the variable 84.8520 km' was selected by Task Group I, and
portion of g with Z to form th- ,, .- variable H. abbreviated tables of thermodynamic properties of
When both of these tranr•ormations are intro- the atmosphere based upon this prefile were pub-
duced into (5), and wh,..,, Tm 's expressed as a lished by Kantor and Cole (1973).
linear function of H, the resulting differential 1.2.6 KINETIc TEMPERATURE VERSUS GEOMET-
equation has an exact integral. Under these condi- Ric ALTITUDF, 9.0 TO 1000 km-Between the surface
tions, the computation of P versus H becomes a and 86-km altitude, kinetic temperature is based
simple process not requiring numerical integra- upon the defined values of Ty,. In the lowest 81)
tion. Traditionally, standard atmospheres have kilometers of th!b region, where M is constant at
derined temperature as a linear function of height Af,, T in equal to Tm in accordance with (22). Be-
to eliminate the need for numerical integration in tween 80 and 86 kn, however, the ratio M,'Mo is
the computation of pressure versus height. This assumed to decrease from 1.000000 to 0.9996788, as
Standard follows the tradition to heights up to 86 indicated in table 8, such that the values of T cor-
ki, and the function Tm versus H is expressed as respondingly decrease from those of Tm. Thus, at
a series of seven successive linear equations. The ZT. = 86 ki, a form of eq (22) shows that TT has a
general form of these linear equations is value 186.8673 K, i.e., 0.0787 K smaller than that

of TM at that height.
T= = Tm,b -+ Lm,b' (H - Hb) (23) At heights above 86 km, values of TM are no

longer defined, and geopotential is no longer the
with the value of subscript b ranging from 0 to 6 primary argument. Instead, the teiperature-a~ti-
in accordance with each of seven successive layers. tude profile is defined in terms of four succo isive
The value of Tm.6 for the first layer (b = 0) is functions, each of which is specified in such a way
288.15 K, identical to To, the sea-level value of T, that the first derivative of T with respect to Z is
since at this level M = Mo. With this value of TM,, continuous ever the entire altitude region, 86 to
defined, and the set of six values of Hb and the six 1000 km. These four functions begin successively at
corresponding values of Lu,b defined in table 4, the the first four base heights, Zb listed in table 5, and
ftnction Tm. of H is completely defined from the are designed to represent the following conditions:
surface to 84.8520 ki' (86 km). A graph of this A. An isothermal layer from 86 to 91 kmi;
function is compared with the similar function of B. A layer in which T(Z) has the form of

the 1962 Standard in figure 3. From the surface an ellipse from 91 to 110 km;
to the 51-ki' altitude, this profile is identical to C. A constant, positive-gradient layer from
that of the 1962 Standard. The profile from 51 to 110 to 120 ktn; and

so - -•1). A layer in which T increases exponen-
I itially toward an asymptote, as Z in-

creases from 120 to 1000 kr,.
so- -~ 86 to 91km

For the layer from Z7 86 km to Z,,-= 91 kin,
70 the temperature-altitude function is defined to be

-- isothermally linear with respect to geometric al-
titude, so that the gradient of T with respect to Z

17 Sis zero (see table 5). Thus, the standard form of
--- 1962 STD the linear function, which is

. . . ....... APPROXIMATE KINETIC
TEMPERATURE IN THE T = Ti, + LK ,o (Z -•,b) (24)

z 40p 1978 STD
degenerates to

30 T = TT- 186.8673 K (25)

and by definition

4O dT -- 0.0 K km. (26)

The value of T7 is derived from one version of
0 -- 2 eq (22) in which T.M is replaced by TmT, a value de-
160 180 200 220 240 260 280 :oo termined in 1.2.5 above, and in which M,'M,, is

MOLECULAR.SCALE TEMPERATURE. K replaced by M7/M, v. "th a value of 0.9995788 in

Fiure 3. Molecular-scale temperature a function of geopotential accordance with values of Mi, and MT discussed in
altitude 1.3.3 below. Since T is defined to be constant for the

~._----
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entire layer, ZT to Z8, the temperature at Zg is Tg 1971), while the mid-portion, particularly between
= T7 = 186.8673 K, and the gradient dT/dZ at Zs 86 and 200 km and the overlap to 450 km was se-
is LKo1 = 0.0 K/kin, the same as for LKT. lected by Task Group II (Minzner et al. 1974) to be
91 to 110 km consistent with observed temperature and satellite

For the layer Zs = 91 km to Z9 = 110 kin, the observations of composition data (Hedin et al.
temperature-altitude function is defined to be a seg- 1972).
ment of an ellipse expressed by

T C = (,+A-r1 z.- za)'] 1/2  (27) 0

where
T,. = 263.1905 K, A = -76.3232 K, a = -19.9429 400
kni, and Z is limited to values from 91 to 110 km. 1976

Eq (27) is deri .d in Appendix B from the
basic equation for an ellipse, to meet the values of W

Ta and LK,, derived above, as well as the defined 3 300o /

values TI, = 240.0 K, and LK,. = 12.0 K/km, for J, 2-v&• = 110 kin. < /

The expression for dT/dZ related to eq (27) is°- 2

d~~Z -A &Z-,.I lZ-, -, 0 -
d (28) o

110 to 120 km 100
For the layer Z9 = 110 km to Z10 -120 km,

T (Z) has the form of (24), where subscript b is 9,
such that Tb and LK•.b are, respectively, the defined , , , ,-

quantities Tf, and LK,9 , while Z is limited to the 0 200 400 600 800 1000 1200 1400 1600
range 110 to 120 km. Thus, KINETIC TEMPERATURE, K .I

T = T1, + LK,. (Z - Z11) (29) Figure 4. Ki.-.i, temperature as a function of geometric altitude

and
dTId-- -- LA-, = 12.0 K/km. (30) 1.3 COMPUTATIONAL EQUATIONSdZ ---

The tables of this Standard have been computed
Since d''/'dZ is constant over the entire layer, Lx.1 ,,, in two height regions, 0 to 84.852 km' (86 kin), and
the value of dT/dZ at Z,,, is identical to LK.,, i.e., 86 to 1000 kin, because the computations for12.0 K/km, while the value of T10 at Z.10 is found each region are based on compatible but different
from eq (29) to be 360.0 K. sets of initial conditions. These two different sets
120 to 1000 km of initial conditions lead to two different computa-

For the layer Z,, = 120 to Z12 = 1000 km, T (Z) tional procedures. Consequently, the following dis-
is defined to have the exponential form (Walker cussion of computation-al equations, which is pre-
1965) sented according to a series of atmospheric param-

T = T, - (T. - T1o) ' exp ( - X) (31) eters, does not necessarily follow in the order in
which the calculation is actually performed for

such that each altitude region. The equations used for com-
puting the various properties of the atmosphere fordT . ro +Z1 Zo2dT-- " (T .- T 0) \ ro ± 2 exp (- - ý) altitudes below 86km are, with certain noted excep-

dZ = (T. TZ / tions, equivalent to those used in the 1962 standard,
where(32) and the various equations involving T,j came from

expressions used in the ARDC Model Atmosphere,
k = LK,,/ (T. - Tjo) 0.01875, and 1956 (Minzner and Ripley 1956).
S= ý (Z) = (Z -- Z10) •(- -+ Z10) / 0". + Z). 1.3.1 PRESSURE.-Three different equations are

used for computing pressure P in various height
In the above expressions, T. equals the defined regimes of this Standard. One of these equations
value 1000 K A graph of T versus Z from 0.0 to applies to heights above 86 kin, while the other two
1000 km altitude is given in figure 4. The upper apply to the height regime from the surface up to
portion of this profile was selected by Task Group 86 kim, within which the argument of the computa-
III to be consistent with satellite drag data (Jacchi-a tion is geopotential. Consequently, expressions for

pI1,V
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computing pressure as a function of geopotentlal termining n, for each of the significant gas species.
altitude stem from the integration of eq (5) after 1.3.2 NUMBER DENSITY OF INDIVIDUAL SPE-
replacing g dZ by it equivalent g,' dH from eq (16), CIES.-The values of n,, the number densities of in-
and after replacing the ratio M/T by fts oqniivalent, dividual species, have not been presented in the
M./TA, in accordance with eq (22). Two forms re- detailed tables of this Standard for low altitudes
suit from this integration, one for the case -A hen where it is assumed that complete mixing keeps F,,
Lmb for a particular layer is not equal to zero, and the fractional concentrations of the individual spe-
the other when the value L,,b is zero. The first of cies, at the sea-level value. For altitudes belo',,' 80
these two expressions is kin, the altitude profile of number density for any

[g ';.M. 1 particular major species i is equal to F, times the
_ 1 t•'L'J altitude profile of the total number density N, a

P -" P6" T) + L ( .- )J quantity which is tabulated in this Standard, in ac-
(88a) cordance with eq (41) below. Thus, for Z < 80 km,

and the latter is
S= ( H n,=FN (84)p =p,.xp [-go'-M., (H-- Hb)]

R*.P T j. (33b) where values of Fi for the various species are de-

fined in table 3. For altitudes between 80 and 86
In these equations g,,', M,, and R* are each de- kin, the value of n, determined by eq (34) and the

fined single-valued constants, while Lm.h and Hb are tabulated values of N will need to be increased by
each defined multi-valued constants in accordance the factor M.!M to be rigorously correct in accor-
with the value of b as indicated in table 4. The dance with the discussion in 1.2.4. At altitudes
quantity T,,,,, is a multi-valued constant dependent above 86 km. however, the model assumes the ex-
on L,,.,, and Hb. The reference-level value for istence of various processes which lead to particu-
P,, for b = 0 is the defined sea-level value, Po = lar differing height variations in the number-
101325.0 N/m"2 (1013.250 mb). Values of Pb for b density values of several individual species, N.,, 0,

1 through b = 6 are obtained from the applica- 0., Ar, He, and H, each governed by eq (6). Ideally,
tion of the appropriate member of the pair eq the set of equations eq (6), each member of which(33a) and (33b) for the case when H = Hb±+. is associated with a particular species, should be

These two equations yield the pressure for any solved simultaneously, since the number densities
desired geopotential altitude from sea level to H7 , of all the species are coupled through the expres-
where H7 is the geopotential altitude corresponding sions for molecular diffusion which are included in,
to the geometric altitude Z7 = 86 km. Pressure•., for eq (6). Su. h a solution would require an inordinate
H from 0 to -5 km' may also be computed from amount of computation, however, and a simpler
eq (83a) when subscript b is zero. approach was desired. This was achieved with

For Z equal to 86 km and above, the value of pres- negligible loss of validity by some simplifying ap-
sure is computed as a function of geometric alti- proximations, and by calculating the number densi-
tude Z, and involves the altitude profile of kinetic ties of individual species one at a time in the order
temperature T rather than that of Tit, in an expres- n(N.), n (0), n(0 2 ), n(Ar), n(He), and n(H).
sion in which the total pressure P is equal to the For all species except hydrogen (which is discussed
sum of the partial pressures for the individual in the section on atomic hydrogen) we divide eq
species as expressed by eq (3). Thus, for Z = 86 to (6) by n,, and integrate directly to obtain the fol-
1000 km, lowing set of simultaneous equations, one for each

n.R* T gas species:
P_ .t= n (330) n x Z [f ,[(Z) +D, r,)]dZ'

In this expression T z)
k - the Boltzmann constant, defined in (35)

table 2a, In this set of equations
T = T(Z) defined in eq (25), (27), (29), ni.j the set of species-dependent, num-

and (31) for successive layers, and ber-density values for Z = Z 7 = 86
1n, = the sum of the number densities of the kin, one member for each of the five

individual gas species comprising the designated species, as derived in
atmosphere at altitude Z above 86 kin, Appendix A and listed in table 9,
as described below. T7  186.8673 K, the value of T at Z 7, as

Neither n,, the number densities of individual spe- specified in eq (25),
cies, nor in, the sum of the individual number den- T T(Z) defined in eq (25), (27),
sities, is known directly. Consequently, pressures (29), and (31) for the appropri-
above 86 km cannot be computed without first de- ate altitude regions.
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f(Z) - the function written as eq (36) be- MolecuIksr Nitrogen.-Molecular nitrogen (N2 ) is
low, and the first species for which n is calculated since, on

the average, the distribution of N2 is close to that
D, = K the set of empirical functions writ- for static equilibrium, and hence, for this species,

tor f(Z) e n a sve q (we may neglect the transport velocity, thereby
Forf(Z) wehave eliminating the term [v,/ (D, + K) ] from that ver-

f(Z) . ( D, sion of eq (35) applying to N,. This species is domi-
R T D 4+ K) nant up to and above the turbopause, and its molec-

r M*K + R* * dT] ular weight is close to the mean molecular weight
Mi +F D, g dZ9 (36) in the lower thermosphere, where mixing still dom-

inates the distribution process. We approximate

TABLE 9.-Number densities of various species at 8('i-km the effect of mixing up to 100 km by two additional

altitude adjustments to eq (35), both adjustments implicit
. .. .in f (Z) ; i.e., neglocting K and replacing M, by the

Number density mean molecular weight M which, for the altitude
Species (m-') region, 86 to 100 km, is approximated by M,. With

these three adjustments, Ilat version of eq (35)
N, 1.129794 x 100" applying to N, reduces to
0 8.6 X 10'.
02 3.030898 X 109 TZ Mg
Ar 1.351400 x 10"_ n (N2) n "2 7

He 7.5817 x 10"T Z_ R* •
1 (38)

where
DD -= D1(Z) P.s defined by eq (8) for the where

ith species,
K = K(Z) as defined by eq (7a), (7b), M=MoforZ 100km, and

and (7c), M = M(N 2) for Z > 100 km.
M1 = the molecular weight of the ith

species as defined in table 3, Figure 5 shows a graph of n (N 2 ) versus Z.
aj -= the thermal diffusion coefficient for

the ith species as defined in table 100,

dT/dZ = one of eq (26), (28), (30), or (32), 9W0

as appropriate to the altitude re-
gion, and

M = M (Z) with special considerations E -
.9 700 -

mentioned below. 0 I
For [v,/(V, + K)] we have the following set of n 60 \I 0o.
empirical expressions. 0N2 - --

< Ar .........
.(Z~ -U400D,+KQ "( -.U) • IK He ------

"exp [- W,' (Z- U,)3 ] + qc (u,- Z)2  300 \l TOTAL -
W

S'exp L[--w " (ui -- Z) `1. (37) 0 200

This set of equatinns, while representing a function 100

of both D, and K, involves a series of six other co-
efficients which, for each of four species, have been 0
empirically selected to adjust the number-density 10° i°z 1012 °0 10•1 • 10°10 ° 10 ° 10 ° 10 10

profile of the related species to particular values in NUMBER DENSITY, m-3

agreement with observations. The defined values of
the six sets of species-dependent coefficients, Q, q, Figure 5. Number density of geometricpuispectsand total numberd

U,, ul, W,, and w, used in eq (37) are listed in table
7. The values of q, and U, were selected so that for
02, Ar, and He, the quantity vi (DI, + K) becomes The species 0, 02, Ar, and He.-As noted above,

zero at exactly 86 km. For atomic oxygen, however, after the calculation of n (N2 ) has been performed,
all six of these coefficients contribute to maximiz- the values of n, for the next four species are calcu-
ing this quantity for Z 86 km. lated from eq (35) in the order 0, 02, Ar, and He.
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In the ease of 0 and 0.1, the problem of mutual dif- terms of v (H), because it is the flux which " ,,on-
fusion is simplified Ly considering N.1 as the sta- sidered known for H. In this model only th., :;on-
tionary background gas (as described in the pre- tribution to ý due to planetary escape fr,.a the
vious section). For Ar and He, which are minor exosphere is considered.
constituents In the lower thermosphere, it is more Since K is zero, for the altitude region of interest,
realistic to use the sum of the number densities of the particular versioih of eq (6) applied to H Is cor-
N2 , 0, and 02 as the background gas in evaluating respondingly simplified, and one possible solution
the molecular-diffusion coefficient Di, and the mean- to the resulting expression is
molecular weight M, except below 100 kin, where
M is taken to be the sea-level value M.. This latter
choice Is to maintain consistency with the method n (H) n (H)- DH T

for calculating n (NJ-,. f Zil D(H)

In eq (37), defining [vi/(DI K) ], the co- -(exp r)dZ . " (exp-r) (39)
efficients Qj, q,, Uj, u,, W,, and wi, which, except
for q, are constant for a particular species, are each w
adjusted such that -appropriate densities are ob- whe0re t b
tained at 450 km for 0 and He, and at 150 km for 0, n (H)H - 8.0 at 10Z0 r- 3 , the number density

0,, He, and Ar. The constant q1, and hence the sec- of H at Z• - 500 kin, as defined
ond term of eq (37) is zero for all species except in table 2,
atomic oxygen, and is also zero for atomic oxygen D (H) = The molecular diffusion coefficient

above 97 kin; the extra term for atomic oxygen is for hydrogen given by eq (8) in

needed below 97 km to generate a maximum in the which the values of a, and b, for

density-height profile at the selected height of 97 hydrogen are as defined in table
km. This maximum results from the increased loss 6,
of atomic oxygen by recombination at lower alti- = 7.2 X 10" r- 2 "-', the vertical

tudes. The flux terms for 0 and 0, are based on, flux of H, as defined in table 2,
and lead (qualitatively) to the same results as TT()a pcfe ye 3)
those derived from the much more detailed calcu- T =- 999.2356 K, the temperature de-

and ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ie lea (qaittvey to the) same reut as T =I( a pcfidbq(1,,
lations by Colegrove et al. (1965), and Keneshea rived from eq (31) forz=Z1 ,
andZimmerman (1970). a(H) = The thermal diffusion coefficient
atnforra -0.25 (dimensionless),A further computational simplification is real-
ized above 115 km where the eddy diffusion coeffi- as defined in table 6, and

cient becomes zero. For these altitudes, the set of T = 7 (Z) defined in eq (40) below.

equations represented by eq (35) becomes un-
coupled, and each member reduces to the sum of the M(H). d(H
barometric equation for the particular species plus f - T dZ. (40)the thermal-diffusion term and the velocity term.

In the case of 0, 02,, and Ar, the thermal diffusion
term is zero. Also, as will be seen in Part 2, the Because D(H) becomes very large compared with

vilucity term [vf/ (Di + K) ], becomes small above • for heights above 500 kin, the value of the integral
120 km and, with the exception of atomic hydrogen, term in eq (39) can be neglected at these heights,
each species considered is nearly in diffusive equi- and atomic hydrogen is then essentially in diffusive
librium at these heights. For the present model, equilibrium. Figure 5 depicts the graph of v (H) as
however, this situation becomes exactly true only a function of Z.
at altitudes above 150 km. (35) through (39) permit the calculation ]

The altitude profile of number density for each u. - number densities of the species N2 , 0, 0,,
of the species 0, 02, Ar, and He is given in figure Ar, He, and H, for heights above 150 kin, and of
5, along with that for N,. the first five of thene species for heights between

Atomic Hydrogev.-For various reasons, the 86 and 150 kin, wnere n(H) is insignificant corn-
height distribution of the number density of atomic pared with n (N.,). These number densities permit
hydrogen n(H) is defined only for heights from the calculation of several atmospheric parameters
150 to 1000 km. Below 150 kin, the concentration of in the height region 86 to 1000 kin. The first is mean
H is negligible compared with the concentrations of molecular weight using eq (20). These values of M,
0, 0,, Ar, and He. The defining expression for along with those implicit in table 3, for Z from 80
n(H), like the expression for n (N2), n (0), etc., is to 86 kin, plus the invariant value, M!,,, for heights
derived from eq (6). The solution for n (H), how- from 0 to 80 kin, are shown in figure 6.
ever, is expressed in terms of the vertical flux The number densities of the several species also
n(H) ' v(H), represented by p, rather than in permit us now to compute total pressure for heights

INM
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from 86 to 1000 kin, using eq (33c). Figure 7 de- 1000
picts these values as well as those for heights below
86 km computed from eq (33a) and (33b). Finally, 900-
these individual number densities permit the cal-
culation of total number density, N -- n, at least
at heights of 86 to 1000 km.

1..3. TOTAL NUMBER DENSITY.-From eq (2),
(22), and (33c) it is apparent tbat total numoer

1 7, density N, the number of neutral atmospheric gas E
particles per unit volume of the atmosphere may be So0

expressed in any one of the 'three equivalent forms
following: " 500

400-
Mo'NA'P _N,'P

S(41)
A 0 300-

LU

The three forms are selected to satisfy three types 200
of calculations: (a) Those depending upon values
of T,,, (b) Those depending upon values of T, and 100
(c) Those depending upon values of ý:n,. This
format will be followed in specifying the computa- 0 , I

Wt.;nal equations, iisofar as possible, for the balance 2 6 10 14 18 22 26 30
of the quantities discussed in this section. A graph MOLECULAR WEIGHT, kg/kmol
of the altitude variation of N is presented in figure
5, along with the number densities of individual Figure 6. Mean molecular weight as a function of geometric altitude
species. That portion of (41) involving T,, ls of
particular interest in calculating N for heights
from 0 to 86 km.

1.3.4 MASS DENSITY.-From eq (1), (22), and
(33c) one may write the following three forms of DENSITY, kg/r 3

computational equations for mass density p: 1014 lO 12 1o-O0 le leO lO 2  100 l

P. Mo P M X (n5 ' MI) 900 -
P R*-T R*"T N. (42) T,

Soo- I
The altitude-dependent variations of this quantity
are shown in figure 7 along with those of pressure. E 700

1.3.5 MOLE VOLUME.-Mole volume v,, of air is" defined as the volume of one mole of air, where one 600

mole of air is the amount consisting of a number of
"neutral particles equal to N.,. In SI units, the quan- 5 5oo

tity v,, should specify the number of cubic meters
"containing one kilomole of air. Since M has the . 400,
dimensions of kg/kmol, and p has the dimensions 2
of kg/mn•, the ratio M/p, with the units n:'/kmol, U) 300
provides the definition of mole volume. In terms of
eq (1), (22), and (33c), this ratio may be equated 200
to the following series of expressions: ' •,. ,-ES.y

100- PRESSURE/

R* "M"T 1  R* •T NA 0.
V..--- M" -P -- (43) 10-8 10.6 10-4 10.2 100 102  104 106

PRESSURE, N/rn 2

".3 ' •This quantity, while not tabulated in this Standard, Figu,.: 7. Total pressure and mass density as a function of geo-
is shown graphically in figure 8. metric altitude
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1.3.6 SCALE HEIGHT species in this altitude range, however, and since
Pressure Scale Height.-The quantity this species has a zero transport velocity in this

H,, R* T/ (g M), which has dimensions of length, model, the pressure scale height is still a good

is a quantity commonly associated with the concept indicator of the rate of change of the pressure in

of scale height, and is the defining form of pressure this height region.
scale height H, used in this model, such that with It should be noted that eq (4) and (5) also
eq (20)and (22)we may write become invalid at very high altitudes (the ex-

ospheric regrion) due to the infrequent collisions

R* • T, R* • T R*. T. in ( between neutral particles. Thus, in this region, the
g -- gM - X (n. N) 4 ) significance of HP as a measure of dlnP/dZ again

loses validity.

The reciprocal of this quantity, which appears on In eq (44) both g and T,, or all three of g, T,
the right-hand side of eq (5) is seen to equal the and M are functions of Z, such that Hp is the local
slope of the functik n lnP versus Z at height Z in value of geometric pressure scale height.
the regions where hydrostatic equilibrium or diffu- This quantity, which is the particular scale
sive equilibrium holds. In the present model, this height tabulated in this Standard, and which is
condition is true for heights below 80 km (complete plotted in figure 9, is frequently but incorrectly
mixing) and essentially true above approximately associated with the altitude increment over which
120 kin, where diffusive equilibrium is nearly satis- the pressure decreases by exactly a factor of l/e.
fied and where each individual species is governed The conditions necessary for the pressure t.o de-

by eq (4). crease by exactly that factor over an altitude in-
In the region 80 to 120 km, where the transition crease of a single pressure scale height, would be

from a completely mixed atmosphere to one in for the variables T, g, and M all to remain constant
diffusive equilibrium takes place, the situation 'i over that altitude interval. Since g may never be
complicated by the competition between three proc- constant over any altitude interval, this particular
esses: molecular diffusion, eddy diffusion, and dis- concept of pressure decrease can rarely if ever ap-

sociation of molecular oxygen. These processes ply exactly to H,.
result in a vertical transport, such that eq (4) Density Scale Height.-Because of the rela-

and (5) are no longer exactly true in this 40-km tionship between H, and the slope of lnP versus Z,

layer. Since molecular nitrogen is the dominant it is convenient to apply the name geometric den-

1000 1000

700- DENSITY SCALE HEIGHT

E/E

900

L< 5800
50700

U L -,, 4 0 0
400 02060 F 0

300 -

W 300
-20 50

2-000
~41 00

100
200

0 50 100 150 200 260 300

101 103 105 107  109 1011 1013 1015  SCALE HEIGHT, kmn

MOLE VOLUME, m3/krmol
Figure 9. Pressure scale height and density scale height as a function

Figure 8. Mole 'olume as a function of geometric altitude of geometric altitude
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sity scale height Hp to the negative reciprocal of the 1000 F- - -
slope of lnp versus Z. Using the equation of state to
relate dlnp to dlnP, one may define goo

Hp. 1 _+ H,. 700

H, dZ / 1 "dZ dZ I 0

(45) .S6O0 -1
60-

The relationships implied between Hp and dlnp/ i

dZ are subject to the same limitations as those be- < 500

tween Hr. and dlnP/'dZ expressed above, i.e., Hp is 2
only an approximation to (dlnpidZ)-' between 80 W 400 -

and 120 km, and in the exosphere, where the ap- 0
proximation becomes less valid with increasing 5 300
altitude.

Within these limitations it is apparent that in 200 1
layers where T,,, does not change with changing
altitude, i.e., where (dlnT,,/dZ) - 0, Hp is equal 100
to Hp. Within such layers, the slope of lnp versus Z,
at any particular altitude Z, is identical to the slope o
of InP versus Z. 500 1000 1500 2000

While density scale height is not tabulated in MEAN PARTICLE SPEED, M/9
this Standard, values of this quantity are shown
graphically with Hp. in figure 9. Figure 10. Mean air-particle speed as a function of geometric altitude

1.3.7 MEAN AIR-PARTICLE SPEED.-The mean
air-particle speed V is the arithmetic average of where a is the effective collision diameter of the

"the speeds of all air particles in the volume element mean air molecules. The adopted value of r, i.e.,

being considered. All particles are considered to be 3.65 X 10-jo m is suitable for that part of the at-
neutral. For a valid average to occur, there must, of mosphere b-low about 86 kin, which is dominated
course, be a sufficient number of particles involved by N_-, and 02. Above this height, the value of a,
to represent mean conditions. Pressure and tern- which depends upon composition in a complicated
perature gradients within the volume must also be manner, begins to change significantly so that tab-
negligible. The analytical expression for V is close- ulations with four significant figures are no longer
ly related to that for the speed of sound, and is pro- valid. At great altitudes, this expression for L isvalid only under assumptions that hold M, TM, P,portional to the ratio T/M. Thus, in terms of e au•_"(20) and (22), we write and (r constant throughout the volume used. Figure
(20an (211 depicts the mean free path in terms of altitude.

8 -R* .T,u 1/2 8. R* 8 T '/2 1.3.9 MEAN COLLISION FREQUENCY.-The mean

collision frequency v is the average speed of the airparticles within a selected volume divided by the
8. R* • T. l/2 mean free path L of the particles within that vol-
= Yý -(ni MJ)-|" (46) ume. That is,

The variation of particle speed with geometricai
altitude is shown in figure 10. v .- L (48)

1.3.8 MEAN FREE PATH.-The mean free path and in computational form:
L is the mean value of the distances traveled by al
each of the neutral particles, in a selected volume, v 2. 0." Mo P 1/
between successive collisions with other particles in vz 4N. I" M2 . T.
that volume. As in the case of V, a meaningful aver-
age requires that the selected volume be big enough -4N, ". -. P2 1
to contain a large number of particles. The compu- M ' Li*•M' TJ
tational form for L is 1/2R * 12

L~~2/RMT~f 2u/2.R*.T 4NA~i 2 [T 2 ' 2 ~ ~ (9
2/2 R* M TR*T (nML -27- -2"N•V Mo P - 2r N.i •2 P

21/2 Note that a is again involved in this quantity, and
[27 (47) hence v has limitations similar to those of mean

. ._... .
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free path. The foregoing expressions are taken to km. Figure 13 shows the variation with altil ude of
apply to neutral particles only, since no considera- the computed speed of sound.
tions involving charged particles are introduced
for purposes of developing the tables and graphs
of this standard.

Figure 12 graphically displays the variation of 1000 1 T I

collision frequency with altitude. See section 1.3.7
for a discussion of the assumptions under which 900
eq (49) is valid at great altitudes.

1.3.10 SPEED OF SOUND.-The expression adopt-
ed for the speed of sound C. is

700-

c'=(Y" R*TM) 1/2 (50)

C,600

where y is the ratio of specific heat of air at constant I-
pressure to that at constant volume; and is taken 1, 00o
to be 1.40 exact (dimensionless), as defined in table
2. Eq (50) for speed of sound applies only when _ 4__
the sound wave is a small perturbation on the w
ambient condition. Calculated values for C, have o

Lu 300-been found to vary slightly from experimentally 0

determined values.
The limitations of the concept of speed of sound

due to extreme attenuation are also of concern. The
attenuation which exists at sea level for high fre- 100
quencies applies to successively lower frequencies
as atmospheric pressure decreases, or as the mean o
free path increases. For this reason, the concept of 1o.4 10"2 100 102  104 106 108 010
speed of sound (except for frequencies approach- COLLISION FREQUENCY, 0"
ing zero) progressively loses its range of applica-
bility at high altitudes. Hence, the main tables list- Figure 12. Collision frequency as a function of geometric altitude
ing the values for speed of sound terminate at 86

"4) 4

;700L.70

8400-
m •~ 301

0U 300

200

100 1

aa

10.8 10.8 10. 10.2 100 i02 104  106 108 270 260 290 300 310 320 330 340 :

MEAN FREE PATH, m SPEED OF SOUND, rn/s

Figure 1l. Mean free path as a function of geometric altitude Figure 13. Speed of sound as a function of geomretric altitude .

so- -, o
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1.3.11 DYNAMIC VISCOSITY.-The coefficient of = . (52)
dynamic viscosity A (N. a/m 2) is defined as a co- P
efficient of internal friction developed where gas Limitations of this equation are comparable to
regions move adjacent to each other at different those associated with dynamic viscosity, and con-
velocities. The following expression, basically from se a bulate ntries dynatic vis con-
kinetic theory, but with constants derived from ex- sequently tabular entries of kinematic viscosityare also terminated at the 86-km level. See figure 15periment, is used for computation of the tables: for a graphical representation of the variation of

pt. T8'2  kinematic viscosity with altitude.
/='-T 8 -(51) 1.3.13 COEFFICIENT OF THERMAL CONDUCTIV-ITY.-The empirical expression adopted for pur-

In this equation p is a constant equal to 1.458 X poses of developing tabular values of the coefficient
10-6 kg/ (s m K1/2) and S is Sutherland's con- of thermal conductivity k, for heights up to the 86-

stant, equal to 110.4 K, both defined in table 2B. km level is as follows:
Because of the empirical nature of this equation,invlvigk 2.64638 X 10- 3 . T/"
no attempt has been made to transform it into one -. (53)involving Tm.

Eq (51) fails for conditions of very high and
very low temperatures, and under conditions oc- This expression differs from that used in the
curring at great altitudes. Consequently, tabular U. S. Standard Atmosphere, 1962 in that the
entries for coefficient of dynamic viscosity are numerical constant has been adjusted to accom-
terminated at 86 km. For these reasons caution modate a conversion of the related energy unit from
is necessary in making measurements involving the temperature-dependent kilogram calorie to the
probes and other objects which are small with re- invariant joule. Thus, the values of k, in units of
spect to the mean free path of molecules particu- J/ (m • s • K) or W/ (m. K) are greater than the
larly in the region of 32 to 86 km. values of k, in units of kcal/ (m .s. K) by a factor

The variation of dynamic viscosity with altitude of exactly 4.18580 X 103, when the kilocalorie is
is shown in figure 14. assumed to be the one for 150C. Kinetic-theory de-

1.3.12 KINEMATIC VIScosITY.-Kinematic vis-
cosity q is defined as the ratio of the dynamic vis- -0

cosity of a gas to the density of that gas; that is, o 1 ,

70

so-

~E 6EE

70 X
Uj

UJ

-40 20
L 30

410 ,

UO30[

20

1010

0_ _, 0 I 3 21.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 10. 10. 10.3 10.2 |0'l 100 101

DYNAMIC VISCOSITY, 10"5 N _ s/m 2  KINEMATIC VISCOSITY, m2 /s

Figure 14. Dynamic viscosity as a function of geometric altitude Figure 15. Kinematic viscosity as a function of geometric altitude



20 U.S. STANDARD ATMOSPHERE

terminations of thermal conductivity of some listed in table 11 are applicable to the atmospheric

monatomic gases agree well with observation. For parameters tabulated or shown graphically in this
these gases thermal conductivity is directly pro- Standard. For other transformations, see Mechtly
portional to the dynamic viscosity. Modification of (1973).
the simple theory has accounted in part for dif-
ferences introduced by polyatomic molecules and
by mixtures of gases. Tabular entry of values for TABLE 10.-Scal-level values of atmospheric properties
coefficient of thermal conductivity is terminated at -.-.--------------

86 km. The variation with height of this quantity Symbol Sea-level value

is shown in figure 16.
C.. 3.40294 X 101 m/s

1.4 SELECTED TABULAR VALUES OF go 9.80665 m/sa

ATMOSPHERIC PROPERTIES AND CONVERSION Hp,,o 8.4345 x 10' m
k,.o 2.5326 x 10-' J/(b.m.K) or W/((m.K)

FACTORS FOR METRIC TO ENGLISH UNITS L, 6.6328 x 1O-'m

1.4.1 SEA-LEVEL VALUES.-The sea-level values V 2.3643 x 10' m'/kmol
of fifteen of the atmospheric properties discussed M, 2.89644 x 10' kg/kmol
in this Standard are listed in table 10. The sea-level No 2.5470 x 10I' m-1

values for g, P, and T are defined quantities; the Po 1.01325 x 10' N/mni
remainder are quantities calculated from the pre- To 2.8815 x 10' K

ceding equations. V. 4.5894 x 10' r/s

1.4.2 CONVERSION OF METRIC TO ENGLISH i2/ 1.4607 x 10"m'/s

UNITS,-For those who have a need to work in the W 1.7894 x 10- kg/ (m.s)
English System of units, the conversion factors Po 6.9193 X 100 s-1

Po 1,2250 kg/ni'

90 ,, , , , , ,

s0 TABLE 11. -Metric to English conversion factors for prop-
erties of The U. S. Standard Atmosphere, 1976

70 
To con-

vert from to
a" 60 metric English
:6 Symbol units units divide by

_5 C. m/s ft/s 3.048* x 10-1
g m/s0  ft/s, 3.048* x 10-1

40 H,, m ft 3,048* X 10-'
k,1 W/ (n.K) BTU/ (ft.s.°R) 6.226477504 x 10`'

SL m ft 3.048* x 10-'

wV., m'i/kmol ft'/lbmol 6.242796057 x 10-1

20 M kg/kmol lb/lbmol 1.000*
N In ft-3 3.531466672 X 10'

i mb in Hg (32'F) 3.386389 x 10'
10 Tor Tm K 'R 5/9*

1' mi/s ft/s 3.048, x 10-'
0 m'/s ft2/s 9.290304 x 10 2*

.017 .018 .019 .020 .021 .022 .023 .024 .02- .026 It N-s/mn lb/ (ft.s) 1.488163944

COEFFICIENT OF THERMAL CONDUCTIVITY, W/(m. K) s s 1.000*
p kg/in' lb/ftl 1.6019463 x 10'

Figure 16, Coefficient of thermal conductivity as a function of
geometric altitude "exact definition

ci



PART 2

Atmospheric Model
2.0 INTRODUCTION

In September 1971 The COESA Working Group for 8' latitude from observations at Natal and
reviewed the temperature and density data derived Ascension. The data for Woomera were combined
from recent satellite and rocket observations. This with Northern Hemisphere data, using a 6-month
review revealed a need to revise the U.S. Standard change in date.
Atmosphere, 1962 (COESA 1962) at altitudes Mean annual temperature-altitude profiles pre-
above 50 km. Data available for levels below 50 km pared by Soviet meteorologists (data source E)
were found to be in reasonably good agreement from measurements taken with resistance ther-
with the 1962 Standard. mometers on M-100 rockets at Volgograd (49 0 N)

and Heiss Island, USSR (81 0 N) were also used in
UP TO 86 KM developing a mean annual temperature-altitude

cross-section from equator to pole for altitudes be-

The number of available observations jetween tween 50 and 80 km.
50 and 86 km on which to base a mean atnual tem- As with rocket thermistor measurements of tem-
perature-altitude profile for 450 N is still relatively perature made in North America and elsewhere,
small. The greatest number of observations at the Soviets apply corrections compensating for
specific locations were obtained at Wallops Island aerodynamic heating of the sensor and for radi-
(38 0N) and Ft. Churchill (59 0N). Even at these ational and other nonambient heat sources. These
locations, however, the data for a given month vary corrections, based on a detailed evaluation of an
from I to 20 observations for altitudes between 55 appropriate heat transfer differential equation,
and 80 kin, and from 0 to 12 for altitudes above 80 typically range from 1 to 2 K near 40 km to many
km. The unequal distribution of observations by degrees above 55 km. Comparative investigations
month and time of day, as well as by location, makes have shown that further systematic adjustment of
it difficult to derive accurate estimates of the an- the Soviet data is required, since in general the re-
nual temperature cycle, particularly at altitudes ported Soviet temperatures are low with respect to
above 80 km. However, new data were sufficient to other measurements abbve 50 km. The data used
indicate that the U.S. Standard Atmosphere, 1962 here have been adjusted above 60 km by the Soviets,
needed to be revised at all altitudes above 50 km. on the basis of their comparison of mean tem-

2.1.1 DATA SOURcES.-Mean annual tempera- peratures computed from their M-100 rocket mea-
ture-altitude profiles for altitudes between 50 and surements and meaus derived from grenade and
90 km were prepared from temperature data de- pitot-static tube results.
rived from grenade, pitot-static tube, and falling-
sphere experiments conducted through June of 2.1.2 DATA PROCESSING.-Mean annual temper-
1972 at the locations shown in table 12. Annual atures for the various locations and altitudes were
aeans for 31' latitude were computed from obser- obtained by averaging 12 observed and/or inter-

vations at White Sands, Woomera, and Eglin, and polated mean monthly values. Both subjective and

TABLE 1 .--Rocket Launch Sites and Data Sources objective analyses cf the distributions of observed
mean monthly temperatures at levels between 50

I_ Data and 100 km were employed. At locations and alti-
Station Location Sources* tudes where observed values were available for

S- -......... ...... ........ . only a few months or where values were missing
Natal, Brazil 60S 350W A for the extreme months, a subjective analysis ap-
AscensionA Island 8S 14'W A pea:ed to provide a better estimate of the annual
Eglin AFB, Florida 30°N 17 0 W C diatribution of mean monthly values than that ob-W oom era , A u straliat 3 1 '°S 137 'E D t i e y o j c i e m t o s
White Sands, NewMexico 320N 106'W C rained by objective methods.
Wallops Island, Virginia 38°N 75 0 W A,B At altitudes and locations for which there were
Ft. Churchill, Manitoba 59°N 94°W A,B,C relatively complete sets of observed mean monthly
Point Barrow, Alaska i 71'N 157°W A' temperatures, the mean monthly values were sub-

"'Data sources are given on page G 26. jected to harmonic analysis for semiannual and

21
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annual cycles. The analyses give regression equa- tude. An "X" indicates that the level of significance
tions of the form: Is beyond 25 percent.

The semiannual oscillation at Wallops Is sigrnifi.
T7' =7 + A, sin (ix + 4'1) + A2 sin (2ix + t'2), cant at the 5.0- and 0.1-percent level at 60 and 70

(5) kin, respectively. However, at Ft. Churchill it is not
significant, even at the 25-percent level, at any of

where the bar indicates an arithmetic mean, x is the altitudes shown. The annual oscillation at both
L 360ipriod i s 0 1, ,.., 11 an 0 epreent 15 locations is significant at the 5-percent level or bet-

January. ter at all altitudes above 60 kmn. There Is a change
Examples of the curves representing the sum of in phase of the annual temperature cycle between

the first and second harmonics, including equations
giving the phase and amplitude of each cycle, are TABLE 13.- Level of signiflcance of annual and semiannual
shown in figures 17 and 18 for the altitudes between oscillations
60 and 90 km at Ft. Churchill and Wallops Island. __ - _____ _

Table 13 gives the level of significance (F-test) oi WALLOPS CHURCHILL
the annual and semiannual oscillations at each alti- oscillations oscillations

Altiude (percent) (percent)

________________________________(kmn) Annual Semiannual Annu..d Semiannual

240m 60 10 6.0 10 X
90k 0 0.1 0.1 5.0 X

~ .80 0.5 25.0 0.1 X220 - N
/90 1.0 10.0 2.5 X

N"\ N HAAMONIC ANALYSIS
MEAN 191.8

180 
*

210 90 km
/ AS
A-SUBJECTIVE FIT S

1180-~ MEAN 188.4

190

2150

cw 200

210 
80 k

~190
10T 199.84+ 25.6 Sin Ix +495.0)4+6.1 Sin 12X 4 298.4) LT 201.Z+ 11.8 Sin 1X +4104.8) + 4.4 Sin (2X + 24.4)

*~70 km1
22024

200- T 224 + 9A Sin (X +86.9) +1.4 Sin 12X +144.2) 20 Tr~ 217.64+5.7 Sin (X +491.6)4+ 5.9 Sin (2X + 205.8)1

0 * 1 ~ ~2506kmI1

T 513+ . $nW 135)+.1Sn 2 +10)-230 T 245.2 4 2.3 Sin (X 4 329.0)4 2.8S Sin (2X + 231.4).

J FM AM J JA SO0N J JFM A M JJ A SO0ND J
MONTHS MONTHS

Figure 17. Harmonic analysis of median monthly temperatures at Figure 18'. Harmonic analysis of median monthly temperatures at
Ft. Churchill, Manitoba Wallops Island, Va.
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60 and 65 km. At altitudes below 60 km the max- isothermal, in terms of TA, for a iew kilometers
imum mean monthly temperatures occur in sum- above 85 geootential kin; it is neavly 8 degrees
mer, and above 65 km the maximums occur in colder than the interpolated values for this layer.
winter. At altitudes between 60 and 65 km these The lower mesopause temperature was required so
two variations are partially self-cancelling, giving that computed N 2 densities would reasonably match
rise to a region of minimum variability (see fig- the observed density data in the low thermosphere.
ures 17 and 18). The mesopause temperature selected is well within

Annual mean temperatures -omputed from the limits of accuracy that can be assigned to values
harmonically smoothed mean monthly values were obtained from the observations available at this
compared to annual means derived from curves altitude.
that had been subjectively fitted to the observed Densities associated with the adopted tempera-
mean monthly values. The differences betwveen the ture-altitude profile are shown in figure 28 as per-
mean annual values obtained by each method for centage departures from the U. S. Standard Atmo-
altitudes between 50 and 85 km were lebs than sphere, 1962 (COESA 1962) for altitudes between'
2K, and at most levels less than 1K. Differences 50 and 100 km. Percentage departures of observed
were greater at 90 kin, especially where 12 mean
monthly values were not available. An example of 210o - _____

the differences in annual means obtained by ob- - -0 km
jective and subjective analyses is shown for the 200 - ,-
90-km level at Ft. Churchill in figure 17. The sub- -
jetive analysis appears to provide a more realistic 190 0 1o92 ST"ANLARD
fit to the data; it provides an annual mean that is
5K colder than the objective analysis. IS__eO

Curves showing the vrainwith lttd f a20S
the mean annual temperatures were drawn for i

60-, and 80-kmn curves are shown in figure 19. -
Values interpolated from these curves for 450N W240 -
differ considerably from those for the U. S. Stan- 20" !' !4o m
dard Atmosphere, 1962 at altitudes above 50 km. 0

2.1.3 COMPARISON OF DATA WITH MODEL.-The 2
temperature-altitude profile based on values in- 4o 2 4 0
terpolated for 45°N from the latitudinal temper- - ! !
ature curves described in the preceding paragraph I ti I
is shown by profile A in figure 20 for altitudes be-
tweei, 50 and 100 km. Mean annual values for 15 30 45 60 75

SWallops Island (88'N) and Ft. Churchill (59'N) LATITUDE
are also shown in figure 20, because interpolated Figure 19. Mean annual temperature variation with latitude

values for 450 N are based primarily on the ob-
servations from these two locations. The vertical
temperature gradients of the profile that is fitted
to the data are linear with geopotential altitude. 100 -r o _T _

The isothermal layer between 86 and 91 km, .E MEAN ANNUAL TEMPEdATURES
figure 20, represents the region of the mesopause go- - A'ý
and is based on the vertical distributions of mean - eNTA. o CHURCHILL
annual values. The vertical structure of this iso- so. INTERPOLATED45"N

thermal region changes from day-to-day and P I
month-to-month, varying from less than 1 km to "
more than 15 km in thickness. At times there ap- .
pear to be several mesopauses with minimum tern- I-
peratures occurring 10 to 15 km apart. The time 501- A INTERPOLATED VALUES FOR 4. N

cross-sectiont. of mean monthly values for Ft.
Churchill and Wallops Island, figures 21 and 22, 40[
respectively, indicate that the isothermal layer at - ------- '------' ' -_S•' 190 200 210 220 230 240 250 260 270
the mesop.ausr. is best defined and thinnest in late
spring andt summer when temperatures are lowest. TEMPERATURE, K

SThe temperature-altitude profile adopted for this Figure 20. Temperature-altitude profile for the U.S. Standard
Standard (profile B of figure 20) is approximately Atmosphere, 1976
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mean annual densities tire also shown In figure 23 2.1.4 SYSTEMATIC VARIATIONS AND OUSERVED)
for Wallops Island and Ft. Churchill. Densities for AND INFERRED EXTREMES.- In the region 0 to 86
this Standard are nearly the same as thoee for the km, latitudinal and seasonal variations about the
1962 Standard for altitudes up to 60 kmn but are Standard are observed. In addition, both obeterva.
approximately 6 percent less between 79 and 80 km tion and Inference show that extreme departures
and 10 to 15 percent greater near 90 km. Observed of considerable magnitude occur. This Information
latitudinal variations of the percent departures Is being developed in detail in a series of reference
from the mean annual densities at levels between atmospheres which will extend to 90 km.
40 and 90 km are showni in figure 24. These reference atmospheres are being prepared

under the direction of COESA to replace those de-
stcribed in the U. S. Standard Atmosphere Supple-
ments, 1966. They will Include mean monthly

_________________atmospheres for each 150 of latitude from Equator

100 -- I-- -T I T
WALLOPS'

224 100- 0 CHURCHILL
220 51970STANDARD I

I- 00

23 00

260
L( 70- 0

____ ____li '60- 00

51FM' A MIJJ A S0N DJ 00
MONTHS 50- 0

Figure 21. Cross-section of median monthly temperatures at Ft.
Churchill, Manitoba 4
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to pole. Winter models at 600 and 75°N will depict eitimated seasonal fluctuations and extreme values
typical conditions over both North America and above 50 kmn.
Europe. These data will provide information to sci- Values shown for the various levels by envelope
entists and engineers on latitudinal, longitudinal, curves could not possibly be encountered at all
seasonal, and day-to-day changes in atmospheric altitudes at a given location and time. The warmest
structure that can be used to investigate the im- layers near the surface, for example, are associated
portance of -uch departures from the Standard in with the coldest temperatures at the tropopause,
experiments and designs. Preliminary work on, and temperatures near the stratopause are nega-
these reference atmospheres for latitudes from the tively correlated with those at the rnesopause.
Equator to the pole has yielded envelopes of mean At locations between 30 and 90 0 N, maximum
montbly and extreme values of temperature and mean monthly temperatures at altitudes below 25
density which are discussed below for altitudes km usually occur in June or July, and minimum
up to 90 km. values in December or January. In the upper strato-

Temperature Variations.- The arrows in figure sphere and lower mesosphere (30 to 60 km), semi-
25 show the lowest and highest mean monthly annual and. biennial oscillations complicate the
temperatures obtained for any location between the annual temperature distributions. The magnitude
Equator and pole. Estimates of the one-percent of the annual cycle is largest in the polar regions
maximum and minimum temperatures that occur and decreases toward the Equator, whereas the im-
during the warmest and coldest months, respec- portance of the biennial and semiannual cycles is
tively, i% the most extreme locations are shown by greatest near the Equator and decreases toward
dashed lines. Values below 30 km are based on the poles. At mid and high latitudes the annuzl and
radiosonde observations and those between 30 and semiannual cycles tend to obscure the biennial
50 km on meteorological rocket observations. Vari- oscillation. Observations show that.north of 25*
ations above 55 km are based on data derived latitude the combined annual and semiannual comn-1, primarily from grenade, falling-sphere, and pres- ponents shift the time -of maximum temperature
sure-gauge experiments. Available observations be- in the upper stratosphere to May or early June,

tween 50 and 100 km on which to base estimates and of minimum temperatures to November or
of the seasonal, latitudinal, and extreme variations early December. In the mesosphere, above 60 to
are still relatively sparse. Errors associated with 65 kin, the maximum mean monthly temperatures
the direct and indirect temperature mcasurements generall]3y occur in December or January and the
are also larger above 50 km than at lower altitudes. minimum in June or July.
Consequently, less confidence can be placed in the The largest departures from the Standard at

-T -7"1 I I I ,I1% EXTREMES.,

70 90-

E a

80 -

" .. . . . . .\.. . . . .i

", 1% EXREE <0 -1 o .032

70-~40 "o-4.0- o *
40 -- a0• -- • .

u 40 - ,,8. - .

10 4< 2% -443.

S30 0 1O~ 1225% •

-8 -6 4 20 0 20 40, 80

01 1 1 1 1 P-I I--- I--- P .ERCNVEPRUE FRO 197 STNDR DENSIT

120 140 160 180 200 220 240 260 280 300 320

TEMPERATURE, K

Figure 25. Range of systemrtic variability of temperature around Figure 26. Range of systematic variability of density around the
the U.S. Standard Atmosphere, 1976 U.S. Standard Atmosphere, 1976 •
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:U1 altitudes between 25 and 90 km occur in arctic Technical Report R-391, National Aeronautics and Space
and sub-arctic regions. Administration, Washington, D.C.

Density Variations.-The estimated range of SMITH, W., THEON, J., CASEY, J., AZCARRAGA, A., and Hos-
VATH, J., 1971: Temperature, Pressure, Density and Wind

systematic changes (seasonal and latitudinal) in Measurements in the Stratosphere and Mesosphere, Tech-
meai monthly densities is indicated by the hori- nical Report R-360, National Aeronautics and Space
zontal arrows in figure 26 as percentage departure Administration, Washington, D.C.
from the Standard. Estimates of the one-percent SMITH, W., THEON, J., WRIGHT, D., RAMSDEL, D., and HoR-maximum and minimum densities that occur dun- VATH, J. 1974: Measurements of the Structure and Circu-

lation of the Stratosphere and Mesosphere, 1971-2,
ing months with the highest and lowest values in Technical Report R-416, National Aeronautics and Space
the most extreme locations are shown by dashed Administration, Washington, D.C.
lines. Above 30 km both the largest negative and DATA SOURCE B.
positive departures occur in arctic and sub-arctic
pegionsi Thenegative departures occurinarcti esu titr HORVATH, J.J., 1972: Neutral Atmospheric Structure Mea-
regons. the n ative departures rmepreenitwiontr surements by Pitot-Probe Technique, 05776-1-F, Univer-
and the positive departures summer conditions. sity of Michigan, NASA Contract NAS5-3335, Ann Arbor,
Densities greater than standard are, however, oc- Michigan.
casionally observed in arctic latitudes in winter, THEON, J.S., SMITH, W.S., CASEY, J.F., and KIRKWOOD, B.R.,

during "sudden" warmings of the stratosphere 1972: The Mean Observed Meteorological Structure and
Circulation of the Stratosphere and Mesosphere, Tech-
nical Report R-.,75, National Aeronautics and Space

km the range cannot be depicted for all levels by Administration, Washington, D.C.
the maximum and minimum seasonal values at any
one latitude. DATA SOURCE C.

The minimum latitudinal and seasonal variabil- FAIRE, A.C., and CHAMPION, K.S.W., 1965: Falling sphere
ity, less than 2 percent, occurs at the isopycnic level measurement of atmospheric density, temperature and
near 8 km. Other levels of minimum variability, pressure up to 115 km. Space Research, V, North-Holland

much less pronounced than at the isopycnic level, Publishing Co., Amsterdam, Netherlands. Jare near 26 and 90 km. Levels of maximum seasonal FAIRE, A.C., and CHAMPION, K.S.W., 1966: High-Altitude
rocket density measurements at Eglin A FB, Fiorida.

and latitudinal variability occur near 15 and 70 km. Space Research, VI, North-Holland Publishing Co.,
Amsterdam, Netherlands.

FAIRE, A.C., and CHAMPION, K.S.W., 1967: Failing sphere'
DATA SOURCES measurements of atmospheric density, temperature, andt

pressure at Fort Churchill, Canada, and Eglin, Florida.
DATA WOUaC E L A. Space Research, VII, North-Holland Publishing Co.,

SMITH, W., KA'rCHEI, L., SACHERt, P., SWARTZ, and THEON, Amsterdam, Netherlands.
J., 1964; Temperature, Pressure, Density and Wind Mea- FAIRE, A.C., and CHAMPION, K.S.W., 1968: Recent density
surements with the Rocket Grenade Experiment, 1960- tPmperature and pressure obtained at White Sands
1963. Technical Report R-211, National Aeronautics and Miissile Range compar'-d with IQSY results. Space Re-
Space Administration, Washington, D.C. search, VIII, North-Holland Publishing Co., Amsterdam,

SMITH, W., THEON, J., KATCHEN, L., and SWARTZ, P., 1966: Netherlands.
Temperature, Pressure, Density and Wind Measurements FAIRE, A.C., and CHAMPION, K.S.W., 1969: Upper atmo-
in the Upper Stratosphere and Mesosphere, 1964. Tech- spheric parameters obtained from recent falling sphere
nical Report R-245, Nadional Aeronautics and Space measuremcnts at Eglin, Florida. Space Research, IX,
Administration, Washington, D.C. North-Holland Publishing Co., Amsterdam, Netherlands.

SMITH, W., THEON, J., -WARTZ, P., and KATCHEN, L., 1967: FAIRE, A.C., CHAMPION, K.S.W., and MURPHY, E.A., 1972:
Temperature, Pressu,-e, Density and Wind Measure- ABRES Density Vai'ations. AFCRL 72-0042, Air Force
menta in the Upper Stratosphere and Mesosphere, 1965, Cambridge Research Laboratories, Bedford, Mass.
Technical Report R-263, National Aeronautics and Space
Administration, Washington, D.C.D.

SMITH, W., THEON, J. SWARTZ, P., and KATCHEN, L., 1968: GROVES, G.V., 1965: Diurnal variations in upper atmosphere
Temperature, Pressure, Density and Wind Measure- wind and temperature structure of Woomera, 15-16
ments in the Stratosphere and Mesosphere, 1966, Tech- October 1963, Space Research, V, North-Holland Publish-
nical Report R-288, National Aeronautics and Space ing Co., Amsterdam, Netherlands.
Administration, Washington, D.C. GROVES, G.V., 1966: Seasonal variations of temperature,

SMITH, W., THEON, J., and SWARTZ, P., 1968: Temperature, pressure, density and winds to 80 km altitude at Woomera,
Pressure, Density and Wind Measurements in the Strat- 1957-1963. Space Research, VI, North-Holland Publi'hing
osphere and Mesosphere, 1967, Technical Report R-306, Co., Amsterdam, Netherlands.
National Aeronautics and Space Administration, Wash- GROVES, G.V., 1967: Variations in upper atmosphere wind,
ington, D.C. temperature and pressure at Woomera during the night

SMITH, W., THFON, J., CASEY, J., an.] IrORVATH, J., 1970: of 29/30 April 1965. Space Research, VII, North-Holland
Temperature, Pressure, Density and Wind Measure- Publishing Co., Amsterdam, Netherlands.
ments in the Stratosphere and Mesosphere, 1968, Tech- JOHNSON, S.G., 1971: Measurements of the Basic Atmo-
nical Report R-340, National Aeronautics and Space spheric Parameters of Woomera Using the Falling Sphere
Administration, Washington, D.C. -1970. W.R.E. Tech. Note 50, Salisbury, S. Australia.

SMITH, W.S., THEON, J.S., WRIGHT, D.U., JR., CASEY, J.F. PESARSON, P.H.O., 1966: Falling Sphere Results for Carnar-

and HORVATH, J.J., 1970: Measurements of the Structure von During July 1964, W.R.E. Tech. Note PAD 103,
and Circulation of the Stratosphere and Mesosphere, 1970, Salisbury, S. Australia.

I:
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P•ARSON, P.H.O., 1969: Basic Atmospheric Parameters as ance with chemical equations in table 27 of Ap-
Measured by Four Falling Sphere Experiments at pendix C.
Woomera, February to June 1966. W.R.E. Tech. Note
SAD 211, Salisbury, S. Australia. 2.2.2 AVAILABILITY OF DATA.-In the altitude

PEARsoN, P.H.O., 1969: Basic Atmospheric Parameters as region, 50 to 90 kin, atmospheric measurements of
Measured by Four Falling Sphere Experiments at
Woomera, July to November 1966. W.R.E. Tech. Note temperature, density, and pressure are made al-
SAD 219, Salisbury, S. Australia. most exclusively with rocket-borne instruments.

Ro•E, B., 1966: The Stratosphere and Mesosphere Circula- These observations, described in Section 2.1, have
tion at Mid-latitudes of the Southern Hemisphere, W.R.E. served to develop an extensive set of thermody-
Tech. Note SAD 115, Salisbury, S. Australia. namic data on which to base the lower boundary

DATA SOURCE E. conditions for the model above 86 km. The region
U.S.S.R., 1970: Proposals for the Project of International from 140 to 1.000 km is one in which the thermo-

Standard Atmospheric Models, International Standards dynamic properties are determined almost exclu-
Organization, Draft document, ISO/TC 20/SC6 (Secre- sively from satellite-related observations and radar
tarata-19) 24, Geneva, Switzerland. incoherent scatter techniques. A vast amount of

data has been accumulated for this height region.
For altitudes between 90 and 140 kin, however,
there is only a very limited amount of atmospheric

2.2.1 GENERAL CONSIDERATIONS.-Above 85 kin, data from rocket soundings and incoherent scatter
two processes are primarily responsible for a de- observations, and almost none from satellite ob-
crease in the mean molecular weight with incrcLs- servations. Furthermore, no unique observational
ing height: the first is the dissociation of molecular technique has, to date, been developed for efficient
oxygen, and the second is diffusive separation, observation of the thermodynamic and photochem-
which becomes increasingly important relative to ical properties of this region of the earth's atmo-
mixing in this height region. In this altitude region sphere.
between approximately 85 and 120 km, the effect 2.2.3 PHILOSOPHY OF MODEL CONSTRUCTION.-
of height- and time-dependent, molecular-oxygen In view of the necessity for computing individual
dissociation, and the competition between eddy and density-altitude profiles for each atmospheric spe-
molecular diffusion combine to complicate the cies in the heterosphere, the use of molecular-scale
study of the height distribution of the atmospheric temperature T, becomes impractical, and in this

species, such that generation of numerical values region kinetic temperature T is ased as a govern-
for the altitude profiles of physical parameters ing parameter. In addition, the use of a linearly
necessitates a considerable amount of numerical segmented temperature-height function, with dis-
computation. More specifically, atomic oxygen be- continuous first derivatives, as in T1 , (H) below
comes appreciable above 85 km, and diffusive sep- 86 km, is terminated in favor of one in which the

aration begins to be effective at an average height first derivative is continuous from 86 to 1000 km.
of about 100 km. Also, in the regime where molecu- Furthermore, geometric altitude replaces geopo-
lar diffusion becomes significant (above about 85 tential %ltitude as the argurnent of the temperature-
kin), the effect of vertical winds on the composition height i inction at heights of 86 km and above.
is important (Reber and Hays 1973). The transition from T,, (H) to a function T(Z)

Above approximately 120 km. it is relatively occurs at 86 geometric kilometers (84.8520 km'),
safe to assume that there is no further large-scale where the value of TM and the molecular-weight
oxygen dissociation, and that (except for wind ratio, M/M,, lead to T = 186.8673 K. The observed
effects and atomic-hydrogen flow and production) temperature-height profiles usually show large
diffusive equilibrium prevails. Under such condi- gradients at heights from 100 to 200 km. At greater
tior.s, as seen in Part 1, the simultaneous equa- altitudes, the gradients decrease with increasing
tions governing molecular diffusion are no longer height to about 500 km, where the temperature
interdependent, and these equations can then approaches an asymptote (usually referred to as
be applied to each atmospheric constituent sep- the exospheric temperature, T. ) which varies
arately. In this case, the computation of the in- with solar activity, time of day, and several other
dividual density-height profiles presents no greater parameters. In the present model, T. is defined
difficulty than that of the total pressure or density to be 1000 K, a value which is associated with mean
below 80 kin, except for constituents such as atomic solar conditions.

hydrogen, which have a nonnegligible vertical flow The form of the functions used to represent the
up to several hundred kilometers. The nonzero flux mean profiles reflects the desire to make the Stan-
for atomic hydrogen results from two processes: dard a useful, analytical tool:
planetary escape from the exosphere, , nd produc- a. The temperature is expressed as a smooth
tion due to chemical reactions in the lower thermo- mathematical function of geometric alti-
sphere (Patterson 1966, Tinsley 1973) in accord- tude, with a continuous first derivative.
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b. Functions representing the temperature an altitude of 450 km; the values of N2,
profile are readily adjustable to allow ap- 0, He, and Ar, for this altitude, are given
proximation of various data sets. in table 14. They represent the OGO-6 data

c. Functions relating number densities to alti- after adjustment to 45°N latitude, and to
tude are physically meaningful and an- an exospheric temperature of 1000 K. The
alytically expressible. coefficients for the exponential segment of

Altitude profiles of both temperatures and gas- the temperature model above 120 km re-
species number densities are consistent with inputs flect this large and unique data set.
from a variety of sources: e. At altitudes above about 130 kin, the total

a. At the 86-km boundary, the temperature density and its scale height are consistent
and number densities match the model for with the large body of data determined
heights below 86 km. Such a match is some- from satellite drag.
what complicated by the fact that the model f. The number densities, eddy diffusion co-
below 86 km is defined in terms of geopo- efficients, flux terms, and temperature
tential altitude and molecular-scale temper- profile are consistent with those in the pho-
ature, while above 86 km the model uses tochemical model of Keneshea and Zimmer-
geometric altitude and kinetic temperature. man (1970) discussed in Appendix C, and
The procedure used for establishing the based upon observation (Philbrick et al.
match is discussed in Part 1, while the gen- 1973).
eration of the 86-kmi number densities is It must be emphasized that many of the param-

. described in Appendix A. eters and profiles used and calculated for this
b. In the altitude region between the lower Standard are dynamic by nature, and any steady-

boundary and about 130 kin, temperature state description is only an approximation to the
and mass-density profiles reflect the avail- true state of affairs. Examples are the wave-like
able data, which come largely from meas- structure frequently observed in the temperature
urements made by rocket-borne pitot tubes and gas densities as shown in figure 27 (Reber et
Horvath 1972) and falling spheres (Theon al. 'It-;) ; the atomic-oxygen profile which appears
1972), and by the incoherent scatter tech- to e:..tremely time dependent with significant
nique (Wand 1972). The average value of
the N2 density above 150 km is reasonably
well established, however, and this value n 7 FEB 1974 16:36UT LONGITUDE -560

strongly influences the choice of tempera- ."

ture profiles in the region below this alti- +0.20

tde, particularly in the very low tempera- 0r
c. At 150 km the composition matches the o0 -- N2

Working Group recommendations shown in 0.10
table 14. +0.0, 5

d. The largest body of data available on the 0 He

neutral composition of the upper thermo- -. 0o5

sphere (as opposed to the larger data set LAT. 650 630 60o 550 510490 45042.3'90 350320280

available on total density) is that obtained ALT. 350 300 260 200 180 170 160 158160 170 160 20Okm

from the quadrupole mass spectrometer on Figure 27. Wave-like structure of number-density profiles of AT, N2,
the OGO-6 satellite (e.g., Hedin et al. 1972 and He. observed during a single satellite pass
and 1974). These data refer primarily to

TABLE 14.-Number densities, mass densities, and mean molecular weights of five species at selected heights

86 kin 120 km 150 km 450 km
Gas (m-) m3) (m'-3) (m-)

N, 1.12979 x 101' 3.7258 x l0'l 3.1240 x 101" 1.0865 X 1012
0 (atomic) 8.60000 x 1011 9.2741 x 101" 1.7800 x 10"' 4.1633 X 10's
02 3.03090 x 10" 4.3950 x 10" 2.7500 X 10 1' 2.3676 X 10'0
He 7.58173 x 10" 3.8879 x 101'1 2.1058 X 10" 3.9479 X 101"
Ar 1.35140 x 10"1 1.3661 x 101' 5.0000 X 10"3 2.6583 X 101
H (atomic) - - 3.7544 x 10" 8.4483 X 10"'

P 6.95788 x 10 'kg. m' 2.222 X 10 'kg. m-" 2.074 x 10" kg- m" 1.184 X 10-2' kg. mn"
M 28.95221 kg/kmole 26.205 kg/kmnole 24.103 kg/kmole 15.247 kg/kmole

K~. ..--.- ~ ... ---- ----
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diurnal and seasonal components (e.g., George et 00 (A ) WI (C) ID)
al. 1972) ; and the helium profile which shows a
strong annual component (Jacchia and Slowey
1967; Reber et al. 1968; Keating and Prior 1968;
and Reber and Hays 1973). For the purpose of
this model, temperature and number-density pro- AIN
files are adjusted to represent average steady-state E
conditions.

La
2.2.4 TEMPERATURE-HEIGHT PROFILE.-The

adopted temperature-height profile between 86 and
1000 km is described as follows: 30

a. For 86 to 91 km, the layer is assumed to be
isothermal at 186.8673 K.

wb. For 91 to 110 kin, a segment of an ellipse is
used, assuring a smooth monotonically in- OW
creasing temperature-height function, with 200
sufficient generality to match the temper-
ature and its gradient at both end points.
Equations are given in Part 1; derivations
are contained in Appendix B.

c. The layer, 110 to 120 km, is represented by
a straight-line segment in which the change .500o +5oo +1ooo
in temperature with altitude, i.e., dT/dZ,
is equal to 12 K/km. TEMPERATURE DIFFERENCE* K

d. The region, 120 to 1000 kin, is represented Figure 28. Departures of the temperature-altitude profiles from that
by an exponential function in which T of the present model for various degree of solar activity
asymptotically approaches 1000 K at
heights above 500 kin. This form is well helium, argon, and atomic hydrogen are discussed
known, widely used, and permits the utili- in Part 1. Number-density profiles based on the
zation of the Walker (1965) modification adopted temperature-height profile are shown in
of the Bates (1959) technique for ana- figure 5. Number-density profiles corresponding to
lytically representing upper-atmosphere the two extremes of temperature deviation (shown

number densities. in figure 28) are depicted in figures 29 a, b, c, and
The equations for the temperature-height pro- d. Figure 29a presents number densities of the six

file are given in Part 1. The adopted temperature- species under conditions of minimum solar activity,
height profile from the surface to 1000 km is shown while figure 29b shows number-density profiles of
in figure 4. Variations in the temperature-height the same six species under conditions of maximum
profiles, between 100 and 1000 km, for various de- solar activity. Figure 29c depicts the possible range
grees of solar and geomagnetic activity are pre- of variation of number densities of N.., Ar, and He,
sented in figure 28. Profile (A) gives the lowest from the Standard, while figure 29d shows the pos-
temperatures expected at sunspot minimum; pro- sible range of variation of number densities of 02,

file (B) represents average conditions at sunspot 0, and H from the Standard.
minimum; (C) represents average conditions at The total mass-density profile p(Z) for the cur-
an average sunspot maximum; and (D) gives the rent model is shown in figure 7. Departures of the
highest temperatures to be expected during a pe- density-height profile from that of the pre3ent
riod of exceptionally high solar and geomagnetic model in accordance with changes in exospheric
activity, temperatures are shown in figure 30. The four pro-

2.2.5 DENSITIES.-In this model, the steady- files shown in the diagram correspond to the four
state vertical distribution of the number density temperature difference profiles in figure 28.
ni of a gas species with molecular weight M, is 2.2.6 MODEL COMPARED WITH OBSERVATIONS
governed by the vertical component of the mo- Height Profiles of Temperature and N,
mentum equation for that gas. Ideally, it is solved Nimber Density.-As previously noted, the N2 num-
in conjunction with the equation of continuity ber density at any altitude is sensitive primarily to
(Colegrove et al. 1965; Keneshea and Zimmerman the temperatures at lower altitudes. This fact has
1970; Reber and Hays 1973). serious implications when there are a number of

The equations used in the computation of the data sets to be matched, as in the development of the
number-density profiles for the individual species, temperature-height profile between 86 and 160 km.
molecular nitrogen, atomic and molecular oxygen, The situation at 150 kin, as of 1970, was sum-
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marized by von Zahn (1970) making use of the termined from drag acceleration and those deter-
relevant density values as well as mass-spectro- mined from mass spectroscopy, was obtained if one
scopic and UV-extinction data available at the time. assumed that drag-determined densities were high
After evaluating the data, he concluded that the by 10 percent and the values of atomic oxygen
most consistent agreement between densities de- found by mass spectroscopy were low by an appre-

f o i n b y m a s s p c r o c p w e r l o bIy a. -- p
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I00Mr - used in rocket flights were low by more than a
factor of two.

More recently, T'aeusch and Carignan (1972),
in an extrapolation of OGO-6 composition and

800 j drag-determined densities down to 150 kin, con-
E] cluded that the 150-km atomic-oxygen value given

by von Zahn (1970) and employed by Jacchia in
his 1971 model, was too high. They prefer a num-

n 600 ber about 20 percent lower, but still considerably
above the average value found with rocket-borne

(A) le) (C) (D) mass spectrometers. Their n (N2 ) and n (0 2 ) values

- at 150 kin, on the other hand, are about 25 percent
1- higher than values generally found with rocket-

0 borne mass spectrometers.
uo Moe (1973) completed a comprehensive study of

drag measurements with satellites as well as of
200 published values of atmospheric composition by all

methods, correcting drag measurements for effects
due to accommodation coefficients, and composition
measurements for possible errors in instruments

-. .. 0 +1 + du'e to surface effects. Moe's n(N 2 ), n(,02), and
n(Ar) values -at 150 km agree closely with those

LOG 10 OF (P - pSTV given by von Zahn (1970), which are essentially
the abundances deduced from rocket-borne mass

Figure 30. Departures of the density-altitude profiles from that of spectrometers. His n(0) value, however, is about
the standard for various degrees of solar activity 20 percent lower than von Zahn's value, and is in

agreement with values given by Taeusch and
Carignan (1972).

ciable factor. Accordingly, he estimated the species The concentration of helium in the lower thermo-
number densities, n, and the total mass density sphere at mid-latitudes is known to vary by a factor

p, for 150-km- altitude to be as follows: n (N,) - of as much as 10 between summer and winter. Also

2.6 X 10k" m, n(0 2 ) = 2.5 X 10", m , n(Ar) = below 150 kin, it appears not to be in diffusive
5 X 1013 ma, n (0) = 2.3 X 10I1 ma, and p = 1.96 equilibrium. The values presented in the present

X 10-" kg/ma•, where his n(O) value represents an report fall between the extremes obtained in ob-
upward adjustment from available observed servations.
values. His drastic increase in the amount of atomic
oxygen seemed justified in part by later measure- The temperature data in this layer of the atmo-

ments made at 120 km with a helium-cooled, rocket- sphere come mainly from recent pitot-tube meas-

borne mass spectrometer which gave an appre- urements (Horvath 1972), and from incoherent-

ciably higher value of the concentration ratio of scatter data (e.g., Wand 1972). These two data

0 to 02 at 120 km than had ever been reported in sets are quite consistent in one particular feature:

the literature (Offermann and von Zahn 1971). the mean temperature profile, between about 105

Nier (1972), on the other hand, pointed out that km and 125 km, for each data set, appears to have

since atomic oxygen is a major constituent of the a constant gradient with an average value of about

atmosphere in the neighborhood of 150 km, any 15 K/m for the backscatter data, and about 18

Sarbitrary increase, such as by a factor of substan- K,'km for the pitot-tube data. The adopted version

tially more than two in its measured abundance of the temperature-height profile also exhibits a

relative to other constituents, would destroy the constant gradient in this region, but it is 12 K/km,

excellent agreement between mass-density scale only two-thirds of the larger of these two measured

heights computed from mass-spectrometer compo- values. Attempts to incorporate higher gradient;

sition measurements and those found from drag lead to unacceptably high values for N2 densities

measurements on low-altitude aatellites such as above 150 km.

OVI-15 (Champion et al. 1970a) and OVI-16 The lower-boundary parameters and the N._ den-

(Champion et al. 1970b). He subsequently rein- sity at 150 km reflect the results of many measure-

forced his argument through laboratory experi- ments in which there is a high degree of confidence,

ments (Nier et al. 1972; and Lake and Nier so it is unlikely that these data have serious error.

1973), in which it was shown that it was not likely It is not clear whether the recent measurements of

that atomic-oxygen densities measured with in- the temperature-height profile between 110 and

struments such as he and his colleagues previously 120 km suggest a gradient which is too large, or
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wihether the three inputs are basically inconsistent spectrometer measurements. Results extrapolated
in that they are not true averages over similar sets downward from OSO-III measurements (Hin-
of conditions. teregger and Hall 1969) gave similar results. The

absolute numbers given are in some doubt, how-Dnm i of Chpropertieseing noteled eartimere- ever, in view of the uncertainty in the absorption
most of the properties being modeled are time-de- crssetoemlydframioxgnMecross section employed for atomic oxygen (Moe
pendent by nature, and steady-state description 1970).
has to be used advisedly. Examples are the diurnal While some of the variations reported in n(N2 ),
photochemical variations in th. densities of atomic n (02), and n(Ar) measurements in the 100-200 km
Sand molecular oxygen (Appe'ndix C), and the range are almost certainly due to errors in meas-
longer-term, dynamically induced variations in urements, some must be attributed to true atmo-
helium and argon densities. The model described spheric variations. The adopted values of n(N 2),
by the equations in Part 1 includes the provision n((02), v(Ar) at 150 km listed in table 14, and
for representing deviations from diffusive-equilib- used in constructing the present model are nominal
rium profiles in the middle thermosphere, devia-tion whc r eoigmr n oeacpe values, and are the best estimates available at the
Stions which are becoming more and more accepted present time. Each is believed to have an uncer-
as being physically real. Basic considerations for tainty of less that 25 percent. Because of the un-
computing a time-dependent model are discussed in certainty in the amount of atomic oxygen lost in
Appendix C. rocket-borne mass spectrometers, the value of

Composition.-In the altitude range, 100-200 km, n (0) at 150 km is based on two sources. The first•r : atmospheric densities computed from composition of these is the set of data obtained from the down- .

measurements made with rocket-borne mass spec- ward extrapolation of measurements made #t
trometers have usually been lower than values in- higher altitudes with satellite-borne instruments
ferred from drag measurements on satellites. While in which, it is believed, the atomic-oxygen loss can
it has been recognized that there might be some be properly evaluated (Hedin et al. 1973). The
error in the drag coefficients upon which the drag second source is the set of mass densities found

measurements depend, the general feeling has been from satellite drag and corrected for the other con-
that the composition measurements were in error. stituents (N2, 02, and Ar) which can be measured
In particular, because of the highly reactive nature accurately. It appears likely that the n(0) values
of atomic oxygen, it has been assumed that this given in table 14 are maximum values, as they are

""constituent was largely lost in mass-spectrometer based on the assumption that atomic oxygen ision sources, and hence, grossly underestimated. strongly absorbed in mass spectrometers used in

Early mass-spectrometric values such as those of rocket studies of the lower thermosphere. This view
Meadnw,- and Townsend (1960). or Pokhunkov maybe too pessimistic, but it does not seem-prob-
(1960) were extremely low, undoubtedly owing to able that values given could be high by a factor as
the ; atomi( ygen on the extensive surfaces large as two.

S'Lý".:;,r instrura,.,cs. With the advent of "open" In the case of atomic hydrogen, a number density

instruments, such as those of Schaefer of 8.0 X 100 Mr-3 at 500 km is consistent with satel-
(1963) and of Nier et al. (G964), much higher lite data (Meier and Mange 1970; Vidal-Madjar
values were obtained. Even so, it was recognized et al. 1973; and Brinton and Mayr 1971 and 1972)
that the losses might still be considerable. appropriate for an exospheric temperature of

Hal! et al. (1965, 1967), using EUV extinction 1000 K. This value of n (H) is approximately three
measurements made with rocket-borne UV spec- times the value given in the earlier work of
trometers, found atomic-oxygen abundances in the Kocharts and Nicolet (1963). This larger number
altitude range, 150-200 km, to be considerably density at 500 km serves as a boundary value for
above those reported fr'- rocket-borne mass- the calculation of n (A) at other altitudes.

VA
ii

{ 3



PART 3

Trace Constituents
3.0 INTRODUCTION 3.1 MISCELLANEOUS TRACE CONSTITUENTS

Standaid concentrations for a number of atmo- 3.1.1 MID-LATITUDE SURFACE OZONE.-Most
spheric trace constituents are given in this chapter. ozone in unpolluted air near the earth's surface is
No revised standards are proposed for the inert believed to have been formed in the stratosphere
gases, which had the following values in the 1962 and brought to the earth's surface by vertical
Standard Atmosphere: transport processes. In polluted atmospheres the

Percent concentrations of ozone are often more than an
Constituent by volume order of magnitude greater than in the "natural"
Argon 0.934 atmosphere, the ozone being produced by the action
Neon 0.001818 of sunlight on a mixture of hydrocarbons and
Helium 0.000524 oxides of nitrogen in air. Ripperton et al. (1970)
Krypton 0.000114 and others have suggested that some ozone in un-
Xenon 0.0000087 polluted tropospheric air may be produced by smog-

Substances that have not been measured, but type reactions involving terpenes given off by
whose concentrations can only be inferred from plants.
numerical models, are not included. Also, charged The results of numerous studies of ozone con-
species, radionuclides, and isotopes are not in- centrations in relatively unpolluted air near the
cluded. earth's surface have been reviewed by Junge

The amount of concentration data available for (1963) and more recent studies have given similar
the trace substances varies greatly. For most sub- results. A typical concentration is 0.04 parts per
stances statistical evaluation of the data was not million by volume (ppmv) and the range is about
appropriate so typical values and, when feasible, 0-0.1 ppmv. -
concentration ranges are provided. Standards for 3.1.2 NITROUS OXIDE.-Nitrous oxide (N 20)
these substances are given and discussed in section has been measured by many scientists and the latest I3.1 entitled "Miscellaneous Trace Constituents". values (Hahn 1972, Lahue et al. 1973) fall around

Standards for near-surface concentrations are 270 parts per billion by volume (ppbv). Concentra-
summarized in table 15. Much reýre data exist for tions have been found to be constant to 10 km
ozone, water vapor, and fine particles, and these are (Schlitz et al. 1970), and at altitudes of 13 to 18
treated in sections 3.2, 3.3, and 3.4. km the nitrous oxide decreases from 250 ppbv to

100 ppbv (Goldman et al. 1973). There is little or
no variation with latitude. Recommended values

TABLE 15.-Concentrations* of various tropospheric trace are,
constituents near the earth's surface. 270 ppbv, ground level

*_ _270 ppbv, 0-10 kmr
Typical Concentration, 250-100 ppbv, 13-18 km

parts per billion by
Constituent volume (ppbv) 3.1.3 NITRIC OXIDE AND NITROGEN DIOXIDE.-

Although a large amount of data exists concerning
NO 270 nitric oxide (NO) and nitrogen dioxide (NO2) in
NO 0.5 polluted atmospheres, there are few reliable data
NO, 1 concerning the concentrations of these compoundsHaS 0.05NHs 4 in the relatively unpolluted lower troposphere. The

H, 600 data up to about 1968 were reviewed by Robinson
CH4 1500 and Robbins (1966). Lodge and Pate (1966) re-
SO, 1 port values of 0.5 to 4 ppbv for NO2 and 0 to 6 ppbv
CO 190 for NO. Lodge et al. (1960) found that in air aboveCos 3.2"2 X 10,CO 40 the Pacific Ocean and about halfway between San

Francisco and Hawaii the concentration of NO..,

*Concentration ranges are discussed in the text when was less than 1 ppbv 94 percent of the time. O'Con-
sufficient data are available to indicate a range. nor (1962) obtained concentrations of NO2 in Ire-
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34 U.S. STANDARD ATMOSPHERE 1
land of about 0.3 ppbv. Ripperton et al. (1968) tween the two methods was obtained. The mixing
found concentrations of NO2 of about 4 ppbv and of ratios are much higher in the lower stratosphere
NO of about 2.6 ppbv. Hamilton et al. (1968) at than in the troposphere and maintain relatively
Pike's Peak obtained NO, concentrations of about high mixing ratios to an altitude of at least 30 km.
4 ppbv and of NO of about 2.7 ppbv. Fischer et al. The mixing ratios are extremely variable, but a
(1968) in the Antarctic found that the average con- typical mixing ratio at mid-latitudes at about 18
centration of NO2 was less than 0.6 ppbv. A more km is 2 ppbv, and at 24 kin, where there may be a "
recent paper by Pate et al. (1970) suggests a back- mpximum, is 5 ppbv. "
ground concentration of 0.5 ppbv fo rboth NO2 and Almost no information is available concerning
NO based on measurements in Panama. nitric acid vapor in the troposphere. Several meas-

At least some of the higher values probably were urements are reported by Cadle et al. (1970) for
for somewhat contaminated air. Thus the lower mixing ratios of nitric acid vapor at 8 km near the
end of the concentration ranges is probably most Philippine Islands, again using the absorbing filter
appropriate for reference concentrations for un- technique. A typical mixing ratio was 0.06 ppbv.
polluted air. Until more data are available, 1 ppbv
for NO2 and 0.5 ppbv for NO seems reasonable. 3.1.5 HYDROGEN SULFIDE.-The only data avail-

Three groups have estimated concentrations of able are ground-level values of 0.05 ppbv measured
nitric oxide in the lower stratosphere. Toth et al. at Boulder, Colo. (Natusch et al. 1972). These
(1973) tentatively identified features of the sunset same values were also found for rural areas near
solar spectra measured from 12 km altitude as St. Louis but the information is unpublished. No
being due to NO and estimated concentrations in data are available for levels above the ground.
the altitude range of 15 to 20 km of about 109 Recommended value: 0.05 ppbv at ground level.
molecules cm"3 (mixing ratios of about 0.2 to 0.5 3.1.6 AMMONIA.-Georgii (1963) reported am-
ppbv). Ridley et al. (in press) used a chemilumi- monia concentration values of 4 ppbv at Mauna Loa
nescent sensor to measure the NO concentration in Observatory, Hawaii. Higher values were meas-
the 15 to 20 km altitude range, obtaining concen- ured in urban centers. Other workers (Tsunogai
trations of about 0.1 ppbv. Ackerman et al. (1973) et al. 1968) have measured ammonia concentra-
attributed features of the solar spectrum measured tions above the ocean surface nea. Japan. They too
from a balloon to NO, and estimated mixing ratios found the mixing ratios to also be 4 ppbv. No data
varying from about 0.1 ppbv at about 16 km to 5 are available for ammonia concentrations vs alti-
ppbv at 40 km. These values must be considered to tude. Recommended value: 4 ppbv at ground level.
be tentative, and no standard or reference concen- 3.1.7 HYDROGEN.--English workers Glueckauf

trations of NO are proposed. and Kitt (1957), found the concentration of hydro-
The situation for stratospheric nitrogen dioxide gen (H2 ) at ground level in their area to be 600

is similar to that for NO. Ackerman and Muller ppbv. Recent measurements (Scholz et al. 1970)
(1972), using data of Goldman et al. (1970) and at Boulder, Colo. and in Arizona indicated values
some additional data, estimated NO2 concentra- of 450 ppbv. Recommended value: 500 ppbv at
tions between about 1 and 10 ppbv in the altitude ground level.
range 12 to 28 kmn. The mixing ratio seemed to in- Available data indicate that the concentration
crease from 20 to 28 kin, suggesting the presence of hydrogen in the troposphere can be considered
of a stratospheric layer of NO2. Harries (1973) constant at about 0.5 ppmv. The only stratospheric
analyzed sub-millimeter wavelength far-infrared hydrogen profiles now available are those published
emission spectra of the stratosphere made from by Ehhalt and Heidt (1972). Three profiles were
a Concorde supersonic aircraft during a tour of published, all showing an increase in hydrogen
"the Far East in 1972. He estimated an NO2 mixing concentration above the tropopause. Hydrogen mix-
ratio of about 20 ppbv but stated that the accuracy ing ratios reached a maximum at 28 km and de-
of this measurement is severely limited since the creased above, at least to 30 kin, the highest alti-
spectral assignments are somewhat uncertain and tude reached. The maximum concentration varied
in addition source spectra data are of poor quality, from about 0.6 to about 1.4 ppmv and for purposes

of a reference atmosphere, might be considered to
3.1.4 NITRIC ACID VAPOR.-Mixing ratios of be 1.0 ppmv. A single measurement has been ob-

nitric acid vapor in the stratosphere have been tained by Scholz et al. (1970) (at 50 km), who
measured by Williams et al. (1972) and by obtained a mixing ratio of C..4 ppmv.
Murcray et al. (1973) using infrared emission 3.1.8 METHANE.-Methane (CH 4 ) was dis-
spectra, and by Cadle et al. (1970) and Lazrus et covered in the earth's atmosphere by Migeotte
al. (1972), absorbing the nitric acid vapor on (1948) in 1948 by its absorption band in the telluric
cellulose ("IPC") filters. Although the latter tech- spectrum. Several recent spectroscopic measure-
nique can hardly be considered to be a well-recog- ments (Goldberg 1951, 1953) have yielded a nearly
nized method, surprisingly good agreement be- constant value of 1.2 cm standard temperature and

• .. _ _ _ _ _--__ _,_-_ _I_11I_ _•
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pressure (STP), corresponding to a uniform mix. TABLE 16.-Reference concentrations of CH, assuming a
ing ratio of 1.5 ppmv. constant mixing ratio in the troposphere of 1.5 ppmv and

Althomglh early studies suggested that the mix- a linear decroasing mixing ratio with altitude in the
ing ratio is constant with altitude and is uniform stratosphere to a value of 0.95 ppmv at 50 km.
over the globe, more recent work has indicated that Altitude Mixing Ratio
this is not the case. Bainbridge and Heidt (1966) (kin) (ppmv)
determined vertical profiles in the troposphere and
lower stratosphere, concluding that the mixing 0 1.5
ratio varies little with altitude in the troposphere, 10 1.5
but decreases with increasing altitude in the strato- 20 1.330 0.9
sphere. The stratospheric mixing ratio at 28 km 40 0.6
altitude was about 60-70 percent of the tropo- so 0.25
spheric average. Cavanaugh, Schadt, and Robinson
(1969), using a flame ionization detector, found
methane concentrations at Point Barrow, Alaska, Vitze (1971), and BGchen and Georgii (1971) for
varying from 1.4 to 1.65 ppmv. Measurements by the mid-Atlantic were used to obtain zonal means.
Ehhalt (1967) at Scottsbluff, Nebraska, ,ising gas
chromatographic techniques, yielded a minimum The mixing ratio for the 40l50 e zone io given in
concentration of 0.6 ppmv and a maximum concen- table 17. Observations made elsewhere over the
tration of 1.6 ppmv. Gas chromatographic analysis globe, for example in Antarctica by Fisher et al.
by Ehhalt, Heidt, and Martell (1972) of an air (1968) and in the Canary Islands by Abel et al.(1969), give a mean global background mixing
sample collected by a rocket-borne cryogenic sam-
pler between 44 and 62 km altitude over White ratio ! 0.4 X 10-3 ppmv. Observations in theSands, New Mexico, indicated a methane concentra- troposphere and stratosphere are insufficient to de-termine representative values. A more detailed re-tion of 0.25 ppmv. This concentration may be very view of the information available on the sulfur
nearly that at the stratopause, near an altitude of dioxide istrib tioinaviebroc (1973).
48 kin. This rapid decrease in methane concentra- dioxide distribution is given in Viebrock (1973).
tion with increasing altitude in the stratosphere See table 17.
is consistent with suggestions by Cadle (1964), 3.1.10 CARBON MoNOxIDE.-Carbon monoxideis andPowers (9(CO) has both anthropogenic and natural sources.
methane is oxidized by O(aP) and O(tD) in the The effects of anthropogenic sources on the surface

methne s oxdizd b 0 (P) nd ('D inthe values were minimized by using mid-ocean values.stratosphere and lower meso.qphere. Recently, pro- Robins and Rinsm(1969) esimated- the v st
files for stratospheric methane have been reported Robibian Ribins (1969) estimated the lat- whl
by Ehhalt and Heidt (1972), by Ackerman and itudn al distribution over the Pacific Ocean, while
Muller (1972), and by Cumming and Lowe (1972). Junge et al. (1971) published observations for thea x
They gave markedly different results. For example, Atlantic Ocean. Both distributions gave a mixing
unlike the others, Cumming and Lowe found little ratio of 0.19 ppmv for the 40w-50a N latitude zone.
decrease in the methane mixing ratio with increas- Tropospheric carbon monoxide was measured by
ing altitude in the lower stratosphere, but the con- Seiler and Junge (1970). Their observations give
centrations averaged less than 1.0 ppmv. If their a mean mixing ratio of 0.13 p,. av. Seiler and
values are correct, there must have been a large Warneck (1972) report a carbon monoxide mixingconcentration gradient near the beropopause. ratio of 0.04 ppmv for the 1ower stratosphere. A

concntrtiongraien nea th ~roopase.comprehensive review of the carbon monoxide dis-A statistical analysis of the methane measure- cmrhnierve ftecro ooieds
A sttisic-a anlyss ofthemetane easre- tribution is given by Viebrock (1973). See table 17.ments is hardly justified since the results obtained 3r1u11 CB ivby ie Crb( n dxe and

by any one technique or at any one place are quite its v AtiON w IttImintearth' atosphere
sparse. However, a concentration range at sea level havevariationerthdtior inntheears The re
of 0.6 to 1.6 ppmv with most of the values being have been observed for many years. The longest
close to 1.5 ppmv seems to be a reasonable standard. period of record is available from Mauna Loa,

Based on the measurements described above, Hawaii (SCEP 1970 and Machta 1972). Keeling
table 16 is what we recommend at present with et al. (1968) and Bolin and Bischof (1970) have
regard to the variation with altitude. reported on carbon dioxide measurements in thetroposphere. Though there are significant seasonal

3.1.9 SULFUR DIOXIDE.-A major contribution and latitudinal variations, on an annual mean basis
to the atmospheric sulfur dioxide (S0 2) content is the carbon dioxide appears to be well mixed
anthropogenic, from the combustion of fossil fuels. throughout the troposphere. The annual mean mix-
This makes it difficult to determine the sulfur di- ing ratio for 1970 at Mauna Loa was 322 ppmv.
oxide content of the unpolluted atmosphere. As- Bolin and Bischof (1970) estimated that the carbon
suming that the anthropogenic effect would be dioxide mixing ratio in the stratosphere was 0.6
minimal away from major land areas, the measure- ppmv less than in the troposphere. The mean carbon
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dioxide concentration in the troposphere has been year 1963 at: Seattle, Wash.; Fort Collins, Colo.;
increasing for many years; presumably as a result Madison, Wis.; and Bedford, Mass. (Hering and
of man's activities. Although the rate of increase Borden 1964), Because of the location of these
varies, the average rate of increase is at present stations, the average of annual-mean profiles com-
(1972) about 0.2 percent per year. Machta (1972) puted for each of these stations, after first averag-
and Bolin and Bischof (1970) using slightly differ- ing Individual sounding data over 2-km vertical
ent models estimate a 1980 cirbon dioxide mixing intervals, is considered here to represent a 450
ratio of 385 ppmv. A fuller discussion of the car- average for the United States. Approximately 150
bon dioxide distribution is given in Viebrock balloon ozonesonde ascents were used in the de.
(19731 Sea table 17. termination of this mean ozone profile.

For heights above 27 kmn, the ozone model was
TABLE 17,-Annual mean mixing ratios of sulfur dioxide,

carbon dioxide, and carbon monoxide for 456N, All the computed from a set of column densities of ozone,
mixing ratios are reported in parts per million by volume a quantity usually obtained from optical observa.
(ppmv). tions, and frequently expressed in units of centi-

meters of ozone, at standard temper:ature and
Sulfur Carbon Carbon pressure (STP), per unit vertical distance. In

Height dioxide monoxide dioxide abbreviated form these units are expressed as atm-
(kin) (SO.) (CO) (CO.) cm/km. The column density represents the amount

Surface 1.2 x 10-"* 0.19 322 (1970) of ozone per vertical kilometer column, at any
0-11 height, reduced to STP conditions. The thickness
(Troposphere) 0.13 322 (1970) of the resulting layer of pure ozone is then the11-20(Lower measure of the column density. For example, a col-
Stratosphere) 0.04 321 (1970) umn density of 0.01 atm-cm/km corresponds to

2.14148 X 10-1 kg/ (m -' kin), or to 2.14148 X 10-7
*tentative value kg/ms. The height integral of the column density,
**insufficient data called the total ozone and expressed in atm-cm (or

m-atm-cm, the Dobson unit), is also a commonly
3.2 SUMMARY OF A MID-LATITUDE used measure of ozone. The Dobson unit is defined

OZONE MODEL as 10-m of ozone at O°C, and at standard sea-level
A mid-latitude, Northern-Hemisphere model of pressure.

the ozone distribution in the troposphere, strato- The column densities of this model for heights
sphere, and lower mesosphere has been constructed above 32 km were determined from 12 daytime and
(Krueger and Minzner 1976). Data from rocket 5 twilight rocket measurements of the ozone distri-
soundings in the latitude range 45°N ±i- 150, re- bution (15 over North America and 2 over Japan),
suits from satellite ozohe observations, and the re- while tha values for the height region from 28 to
sults of balloon soundings at latitudes from 41 to 32 km represent a composite of both rocket and
470N have been merged to produce estimates of balloon data. Latitude gradients, for correction of
•, te anualmea ozoe cncetraton nd is erl- the mean rocket data, have been derived from theability at heights to 72 km. This model is a revision, global BUV satellite data. These satellite data have

for heights above 26 kin, of the tentative Mid- not been used directly in the model because of
"Latitude Ozone Model, included in the U. S. Stan- height-resolution considerations. Such data will,Jda4d Atmosphere Supplements, 1966 (Commit- however, be very valuable for extension of this
tee on Extensio, to the Standard Atmosphere, model to other latitudes, and to establish variabili-
1967), hereafter referred to as the 1966 Supple- ties for supplementary models.
ments. Such a revision is justified by the greater

A number of rocket soundings presently available, The 17 rocket soundings used to develop the
compared to the number available in 1966, as well model comprise a subset selected from the 31 day-
as by the newly acquired ozone data from the Back- time and 6 twilight rocket soundings obtained
scatter Ultraviolet (BUV) experiment on the Nim- through 1972 at sites between 30'N and 60'N.
bus 4 satellite (Heath et al. 1973). Seventeen soundings were chosen from the 37

For heights below 27 kin, the ozone model de- soundings using a set of selection criteria estab-
scribed herein is essentially unchanged from that lished to allow computation of realistic mean values
of the 1966 Supplements. This portion of the model and standard deviations. These criteria include
was computed from the mean mass-density values traceable absolute accuracy (either inherent in the
(in kg/mW) and their standard deviations, as given technique or established by comparison with an
in the 1966 Supplements. These data were orig- absolute instrument), and R height resolution of
inally obtained from the systematic program of 2 km or better. Soundings influenced by abnormal
weekly ozonesonde ascents made throughout the geophysical conditions or showing significant

-. ~ :
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biases from the statistical distribution of the ma- height increments of 2 kilometers. The ozone
jority of the soundings were rejected. mass densities p(O0), which are the basis for the

The rocket model is based on Labular data fur- lower portion of the model (<27 kin), and the
nished or published by Hilsenrath (1972) ; Krueger ozone column densities F (0,I), which are the basic
(1975) ; Ogawa (1972) ; Smith (1969) ; Craig data for the upper portion of the model (>27 kin)
(1965), after Johnson et al. (1962) ; Weeks et al. have both been transformed into a common contin-
(1972); and Weeks and Smith (1968). The tech- uous profile of ozone number densities n (0-), with
niques have been described elsewhere by Hilsen- corresponding standard deviations a. These trans-
rath et al. (1969) ; Krueger and McBride (1968); formations were accomplished using equations and
and Nagata, et al. (1971). Ten of the selected values of physical constants given in table 19. The
soundings were made at Wallops Island, Va. (38 0N, values of N, R*, and V, are those given by Mechtly
75°W) ; two are from Fort Churchill, Manitoba (1973), and are consistent with an atomic weight
(59 0N, 94 0W); two are from Uchinoura, Japan scale based on C1' =- 12.000 (Taylor et al. 1969).
(31°N, 1310E) ; and one sounding has come from The values of M(O;) and M, based on the same
each of the following: Point Mugu, Calif. (34*N, atomic weight scale, are taken from the U. S. Stan-
119°W) ; Primrose Lake, Alberta (55 0N, 1101 W) ; dard Atmosphere, 1962 (Committee on the Ex-
and White Sands Missile Range, N. M. (320N, tension to the Standard Atmosphere, 1962). The
107 0W). Fourteen of the soundings were made values of a for heights below 27 km were trans-
during the years 1968-1970, the others in 1972, formed from the standard deviations of p (03)
1966, and 1949. given in the 1966 Supplements to the U. S. Stan-

The mean latitude of these rocket soundings is dard Atmosphere, whereas the values of a for
38'N. The latitudinal gradient derived from the higher altitudes are derived principally from the
satellite data provided the means for adjusting data which determined r (00).
the rocket model in the height region of 26 to 40 km The percent-variability column represents 100
to an effecdive latitude of 450N. The greatest ad- times the value of a divided by n(O,). The values

justment (-15 percent) was applied at 28 to 30 in the remaining columns, i.e., the values of F (03•)
km. The adjusted rocket model merges cleanly with below 27 kin, the value of p (%:) above 27 kin, and
the balloon data defining the 1966 model. In the the entire range of values for ozone partial pres-
region of overlap, 28 to 34 kin, the mean values of sure p(O:) and for ozone mass mixing ratio r(0
these two data sets have been used. The differences (or, equivalently, ftensity mixing ratio) were coin-

Sbetween these two data sets, however, are all less puted from the appropriate basic data sets in ac-
than 5 percent at corresponding heights. cordance with equations and constants given in

The data for the combined model come princi- table 19. In addition to p (00) or r (0:,) the computa-
pally from the North American continent. The bal- tions of 'r (0:) and r ( equire, respectively, the
loon observations were taken in the 510 longitude 1976 Standard-Atmosphere values of temperature
band between Seattle, Wash. and Bedford, Mass., T and air mass density p,. While not given in table
and all but two of the rocket soundings (those at 18, i should be noted that pressure mixing ratio
Uchinoura, Japan) were made in the United States (or equivalently volume mixing ratio r' (0%,) may
and Canada. The two Japanese soundings did not be computed by multiplying values of r(0:,) by
differ significantly from those over North America. 0.603448, the ratio of the mean molecular weight
On the basis of this limited evidence, the model of air to that of ozone.
above 30 km is tentatively taken to represent mean The total ozone content of this model, 0.345 atm-
mid-latitude conditions around the Northern Hemi- cm, is about five percent more than that obtained
sphere. Additional data will be needed to verify this with the global network of Dobson spectrophotom-
assumption. eters for 45°N (London 1963). This is indicative

The amount of information about secular of some longitudinal variation in the ozone den-
changes is very limited. Near the tropopause, large sities in the lower stratosphere. The total ozone
inter-annual changes would be expected because of value of 0.345 atm-cm is equivalent to 7.39 X 10-3
the dominant effects of meteorological transport kg/m2, or 9.27 X 101 molecules/M2.
processes on the ozone distribution. At altitudes The height profile of number density for this
above 35 km, changes might be expected due to mid-latitude ozone model is shown in figivre 31.
variations in the solar spectrum during the solar The ozone density reaches a maximum at a height
cycle. The quantity of ozone data is far from ade- of about 22 kin, and, between 38 and 70 kin, de-
quate to establish such trends. It should be noted creases nearly exponentially by three orders of
that the present Model, for heig' '- above 30 kim, magnitude in accordance with a mean scale height
is weighted towards the solar maximum conditions of about 4.6 km. In the height region 22 to 75 kin,
which existed in the late 1960's. the number density decreases by more than four

Table 18 defines the mid-latitude ozone model in orders of magnitude. The variability is shown at A

•,= • •_
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TABLN 18.-Mid-latitude ozone model

Number Density
Column Partial Mass

Geo- Genpo- Vari- Pertint Density Mass Pres- Mixing
metric tential Quantity ability Varl- atm- Density sure Ratio
Height Height m-" m" ability cm/km kg/m' mb kg/kgZ' Zm i, m, -•(O,1 1000/nt(O,) e(00) P (08) P (0!) r(ot')

2000 1999 6.8(.! 17) 3.8(+17) 56 2.5(-3) 5.4(-8) 2.6(-5) 5.4(-8)
4000 3997 5.8 2.9 50 2.1 4.6 2.1 5.6
6000 5994 5.7 3.0 53 2,1 4.5 1.9 6.8

. 8000 7990 6.5 5.9 90 2.4 5.2 2.1 9.9

10000 9984 1.13(+18) 1.23(+18) 109 4,2 9.0 3.5 2.18(-7)
12000 11977 2.02 1.58 78 7.5 1,61(-7) 6.0 5.16
14000 13969 2.35 1.48 63 8.7 1.87 7.0 8.21
16000 15960 2.95 1.42 48 1.16 (-2) 2.35 8,8 1.41 (-6)H 18000 17949 4.04 1.23 30 1.50 3.22 1.21(-4) 2.65

20000 19937 4.77 0.98 21 1.77 3.80 1.43 4.27
22000 21924 4.86 0.82 17 1.81 3.87 1.47 6.0
24000 23910 4.54 0.61 14 1.69 3,62 1.38 7.77
26000 25894 4.03 0.55 14 1.49 3.21 1.24 9.39
28000 27877 3.24 0.45 14 1.20 2.57 1.00 1.02(-5)

30000 29859 2.52 0.33 13 9.38(-3) 2.01 7.88(-5) 1.09
32000 31840 2.0.9 0.34 17 7.55 1.62 6.40 1.19
34000 33819 1.58 0.27 17 5.88 1,26 5.10 1.27
36000 35797 1.22 0.17 14 4.54 9.72(-8) 4.03 1.34
38000 37774 8.73(+17) 1.10(+17) 13 3.25 6.96 2.95 1.30

40000 39750 6.07 0.79 13 2.26 4.81 2.10 1.21
42000 41724 3.98 0.44 11 1.48 3.17 1.40 1.06
44000 43698 2,74 0.49 18 1.02 2.18 9.89(-6) 9.6, (-6)
46000 45669 1.69 0.36 21 6.29( -44) 1.35 6.23 7.86
48000 47640 1.03 0.17 17 2.83 8.20(-9) 3.85 6.23

50000 4?610 6.64(+16) 1.10(+16) 17 2.47 5.29 2.48 5.15

52000 51578 3.84 0.7 18 1.43 3.06 1.43 3.8
54000 53545 2.55 0.68 27 9.49(-5) 2.03 9.28(-7) 3.18
56000 55511 1.61 0.37 32 6.00 1.28 5.74 2.58 A
58000 57476 1.12 0.29 26 4.17 8.93(-10) 3.90 2.25

60000 59439 7.33(+15) 2.5(+15) 34 2.73 5.85 2.50 1.88 4
62000 61401 4.81 1.8 38 1.79 3.83 1.60 1.59
64000 63362 :3.17 1.2 38 1.18 2.52 1.03 1.36
66000 65322 1.72 0.66 38 6.4(-6) 1.37 5.6(--8) 9.6(--7)
68000 67280 7.5(+14) 5.1(+14) 68 2.8 6.0(--11) 2.4 6,5

70000 69238 5.4 3.1 57 2.0 4.3 1.6 5.1
72000 71194 2.2 1.7 77 8.2(-7) 1.8 6.5(-9) 2.8
74000 73148 1.7 0.9 63 6.3 1.3 4.9 2,9

Total ozone amount 0.345 atm-cm

successive levels, with bars representing plus and creasing by about 50 percent at 23 and 48 km. It
minus one standard deviation. The dashed bars is important to note that the height of the mixing-
indicate uncertainty in the statistical distribution ratio maximum occurs about 15 km higher than
of data at 8 to 16 km. the density maximum. The range of mixing ratios

Because of the large range of ozone densities, shown at each height level corresponds to plus and
it is frequently convenient to use the ratio of ozone minus one sigma value.
density to air density (i.e., mixing ratio) as shown The tabulated standard deviations of the data,
in figure 32. The greatest mixing ratios, approx- upon which this mid-latitude ozone model is
imately 1.5 X 10-'i kg/kg (15 t4gm/gm), occur at based, show apparent percentage variabilities
about 35 kmn. Above and below this maximum, the ranging from near 10 percent to greater than 100
values tend to fall off nearly symmetrically, de- percent. The tropospheric variability derived from

• " ' I I • B I III
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TABLE 19.-Conversion of ozone units

Basic quantity

Mass density Column density
p(O) F(0)

Derived quantity kg/n•' atm-cm/km

Number density N.,, Nn(O.) M (0.,) .P (0..) 10-'.-1111 (01

1.25467 x 100p(O.) 2.68684 X 10O-es

Column density V..E (0.) M(, (00,

atm-cm/km 4.66968 x lO'.p(O.)

Mass density M(O .)P (00) p (o0 ) • -. -V,-.1 ( ,

kg/mr 2.14148 X 10-%(0.)

Partial pressure R*
Tp (00) 10-.-L,.TF. (0a)

S(0.) M (0,)V
N/m' or Pa 1.73222 x 10'T'p(O:,) 3.70951 x 10-".T.-E(O)

mb 1.73222.TP (0•) 3.70951 x 10-'.T•.-(O,)

Mass mixing ratio (0)10-:.M (O.) .E (0.)
r(0.) V,.'o.

dimensionless 2.14148 x 10-5E (0.,) /p.

Volume mixing ratio (O:,) * M ME (0.)

dimensionless 6.03448 X 10-op (O,)/p. 1.29227 x 10-F (O,)/P.

Avogadro's Number N. - 6.022169 X 10' (molecules) kmol-

Universal gas constant R* = 8.31432 x 103 N.m/(K.kmol)
Volume of ideal gas at STP V, 22.4136 m'/kmol
Molecular weight df 0. A (O) = 47.9982 kg/kmol
Mean Molecular weight of air M ý 28.9644 kg/kmol
Mean Molecular weight ratio M (0.,) M = 1.65714
Temperature of the U.S. Standard Atmosphere T(K) at height Z
Density of the U.S. Standard Atmosphere p. (kg/ms') at hcight Z
1.0 Pa 1.0 N/n' = 0.01 mb

8D This large variability is due both to large-scale
E 70 mixing processes in the atmosphere, and to changes

in tropopause height with latitude. Tropospheric
ozone profiles tend toward a constant mixing ratio

-50 (leading to a decrease of ozone density with height),
while in the lower stratosphere the mixing ratio

4 -o (and density) increases rapidly with height. The
S30 -mid-latitude ozone-height profiles may contain ele-

L 2oments of a low-latitude profile, with a minimum
0 near 16 km (approximately 100 mb), and elements
0 10 of a high-latitude profile, with a nsinimurA at a

0 height of about 10 km (approximately 250 mb).
1014 I015  1016 1017 1018 1019  This situation is the result of transport to mid-

latitudes of high-latitude tropospheric and lower

OZONE CONCENTRATION MOLECULES. rn3  stratospheric air, with its high-latitude ozone sig-
nature. Thus, one or more secondary ozone maxima

Figure 31. Mid-latitude ozone model densty as a function of height of the type shown in figure 33 may result. This

figure shows results of simultaneous ozone and tem-
perature soundings at Boulder, Colo. on January 13,

balloon ozonesondes is of the order of 50 percent. 1964 (Ditsch 1966). Here a distinct secondary

At heights from 8 ju 16 km, the variability (also maximum is found near 150 mb (13 km), under the

from balloon data) is found to increase signifi- primary maximum at 80 mb (22 kin). Such sec-

cantly, reaching a maximum in exces,, of 100 per- ondary maxima, found most frequently in the

cent at 10 km. winter and spring, are the cause of the large vari-
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9D ment techniques of 1974. The densities are derived
principally from instruments with known absolute
accuracy, and are thus believed to be definitive. The

70 variabilities are based on a relatively small data
set and therefore need refinement. Clearly, a need

J6o__ exists for further models which include seasonal,
- latitudinal, and secular dependences. These exten-

E sions of the model will depend on systematic, in-
Li 50- situ, rocket and balloon soundings coordinated with
SE continued satellite monitoring.

<- 40o 3.3 WATER VAPOR

E 3.3.1 SURFACE LAYERS.-The water-vapor con-
____tent of any volume of atmosphere is dependent

0 upon its proximity to sources and sinks of moisture.
L Most water vapor in the atmosphere enters it

20- through the boundary layer of air by vaporization
from major bodies of water. Water in both liquid
and solid state has a vapor pressure which in-

10 cre-ises exponentially with its surface temperature.
If this temperature exceeds the dew point of the

Iý overlying air, vaporization can proceed until the
. I air attains a saturation temperature (dew point)

6 equal to the water temperature. Usually, slightly
OZONE MIXING RATIO, 10. kg/kg lower dew points become equilibrium values since

advection and mixing of drier air from land masses '
Figure 32. Mixing ratio as a function of height from mid-latitude and upward dif in of srf er wate vapor

ozone model and upward diffusion of surface-layer water vapor
act as controlling factors.

The warmest body of water of significant size,
ability in the mid-latitude ozone model at heights the Persian Gulf with summer surface tempera-
from 8 to 16 kin. tures of 35"C, is responsible for the highest atmo-

Above the 22-km ozone maximum, the variability spheric water-vapor content. The highest accepted
decreases to 14 percent in the balloon data, and is weather-observatory dew point, 34°C, has been re-
approximately 15 percent in the rocket data up to corded on its shores at Sharjah, Saudi Arabia
52 kin. The variabilities assessed from the satellite (Salmela and Grantham 1972).
data are near 11 percent between 30 and 52 km, Because relative humidity alone is not a phys-
a value lower than that for the rocket model. This ically meaningful indicator of atmospheric water
situation may be due in part to the greater smooth- vapor, humidity values have been reduced to mix-
ing of the ozone profile associated with the satellite ing ratio (the mass of water vapor per unit mass
technique. This difference may also be due to the of dry air). Mixing ratio is used herein because it
fact that the satellite data represent the results of is one of the most cortservative indicators of mois-
a single instrument, while the rocket model is de- ture, not changing with either vertical or horizontal
rived from a multiplicity of instruments flown by air movement unless vapor is physically added or
several experimenters, removed from the air. The mixing ratio associated

Between 52 and 66 kin, the percentage variability with the record high dew point of 34'C, assuming
in the rocket model increases to approximately 35 a typical sea-level atmospheric pressure of about

percent, and is greater than 50 percent at 68 to 74 1000 mb, is 3.5 X 101 parts per million by mass
km. These increases are due to the addition at these (ppmm). Higher mixing ratios could be obtained
heights of twilight data which exhibit a much only by the artificial heating of water and would
greater variability than that existing in daytime be very localized. Even hot springs in desert areas
data. Diurnal changes, which would lead to a higher would not create higher values of any appreciable
apparent variability, have been predicted from areal extent because the vapor would be quickly
theory at altitudes above 55 km. Therefore, the diffused into the drier surrounding air.
reliability of the model is considerably degraded This physical limit of maximum water vapor
at these altitudes. near the earth's surface is generally accepted and

The ozone densities and variabilities ir this mid- is well supported by simple, accurate, voluminous
latitude ozone model are consistant with the observations. The analogous limit for minimum
knowledge and the state of the art of ozone measure- humidity at the earth's surf-ace is based upon a dif-

I4
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Figure 33. Simultaneously measured temperature-heigi and ozone-height profiles i

ferent physical process. The sink involves atmo- 3.3.2. TeoPosPHERE.--Tropospheric relative hu-
spheric temperatures rather than water-body midity and associated temperature are measured
temperatures. The amount of water vapor that air routinely over much of the world by standard
can contain decreases exponentially with falling meteorological soundings (radiosondes). Uniortu-
temperature, halving with a decrease of about nately, most radiosondes lose their sensitivity as
10°C at normal temperatures and 5°C at very cold temperatures approach --40°C. Consequently,
temperatures. Therefore, cooling condenses out some polar winter soundings with surf, ce tempera-
water vapor, and air with the lowest temperature tures below or near this value provide no humidity
contains the smallest amount of water v&vpor, data. Even under th.e warmest atmospheric condi-

The lowest surface temperature on record is a tions, radiosonde humidity observations seldom ex-
--88.2°C at Vostok, Antarctica, altitude 3470 ceed an altitude of 10 kmn. Though high accuracy

meters (Riordan 1970). At a frost poir t of --88°C, cannot be claimed for individual relative-humidity
the mixing ratio at Vostok would be 0 1 ppmm, an sensors, and limitations are imposed by the asso-
order of magnitude lower than that often con- ciated temperature, the vast amount of data pro-
sidered typical of the stratosphere. Thi•s, it is ap- vides a reasonably complete picture for the distri-
parent that the water vapor over the ea, th's sur- bution of water vapor up to 8 kmn. A humidity atlas

face has a range of more than five orders of (Gringorten et al. 1966) has been prepared using
magnitude. These extremes are given in table 20 these data. It provides the 5-, 25-, 50-, 75-, and 95-
for the surface. In general, surface-layer water percentile humidity values up to the 400-mob pres-
vapor decreases as latitude increases, though there sure surface over the Northern Hemisphere,
are many variations due to local sources and sinks, roughly 6 to 8 kmn. Only research data are available
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for higher tropospheric altitudes, and these are at equatorial latitudes, the total energy received
generally associated with attempts to measure hu- at the surface from solar radiation is sufficient for

midity in the stratosphere. nearly continuous penetration through this lid.
Recent studies by Richard and Snelling (1971) This equatorial tropospheric air moves poleward

present. radiosonde extremes and the 1-percent after penetrating into the stratosphere, cooling and
probable high and low values for areas which have subsiding so that it eventually returns to the tropo-
the highest and lowest humidities at each altitude sphere and moves toward the Equator making a
for the most extreme month. Grantham and Sissen- continuous loop. An interesting feature of this

wine (1970) extend the 1-percent high values to theory is that it supports a sink as well as a source
80 km by subjective evaluation of research sound- of water vapor in the stratosphere.
ings and associated temperatures in nacreous The tropics have the coldest tropopause of any
clouds (25 kin) and noctilucent clouds (80 kin). latitude, and it varies little over the year. Typical

Radiosonde data around the world from the hu- equatorial tropopause temperatures are -80'C to
midity atlas (Gringorten et al. 1966) and high- -82°C, with variations of only a few degrees. Since
altitude research data were analyzed by Sissen- dew/frost points cannot exceed saturation temper-
wine, et al. (1968a, 1969b) and used to depict ature, most of the water vapor present in the
typical mid-latitude conditions from the surface ascending moist tropical air is condensed out into
upward into the stratosphere. Table 20 provides clouds and precipitation before reaching the tropo-

mean humidity values as well as world-wide ex- pause. Since the tropopause occurs near 16 km
tremes, and values exceeded in 99 percent (1 per- where the pressure is very close to 100 mb, a mixirg
cent low) and 1 percent (1 percent high) of the ratio of 2 to 3 ppmm is established, dependent upon
observations, together with the data sources. Also the exact frost-point temperature and pressure.
indicated is the tropopause for humidity near 15 From 1942 to 1947, British investigations of
kin. This is the level where the steady decrease in stratospheric humidity with an aircraft-carried,
humidity with increasing altitude ends in most manually operated frost-point instrument (Brewer
research soundings. It is located within the iso- 1949) indicated that a 2-ppmm mixing ratio was

thermal layer in this U. S. Standard Atmosphere, typical for all latitudes at the peak altitude of the
1976 which starts at 11 kin, the synthetic bottom of aircraft, 10 to 12 km. A small number of higher
the stratosphere at mid-latitudes, and ends at 20 values were rejected. A follow-on aircraft pro-
km. gram* in 1962, using the same instrumentation as

3 the earlier program, did indicate considerable

in the lSTRATOSPHERE.-,Very low temperatures variability at higher altitude. Values in the lowerI in the lower stratosphere, --80°C or colder in the stratosphere sometimes attained 10 ppmm.

tropics to -48°C over the summer poles, and the st erometimes a ntined st0atomre

very small amount of water vapor that even sat- Mastenbrook (1968, 1971), an investigator re-

urated air at these temperatures could retain, make sponsible for a most extensive stratospheric hu-
midity sounding program carried out with an auto-

water-vapor measurements very dmatic optical frost-point sensor, and Mastenbrook
quently, much controversy has developed over theA. and Purdy (1972) have recently indicated an up-
Lrtýc vf!iis of mixing ratio in the stratosphere. ward trend from the value of 2 ppmm, considered
One logical approach is to examine pussible sources

typical in the original investigations, to 3 ppmm in
and sinks of water vapor and relate these to em- 1971. A slight warming in the tropical tropopause
pirical observations, rejecting those that are may be responsible for raising this value to 3
physically impossible or obviously unreliable be- may beresoiler raishis vato s

ppmm. However, later unpublished data by Mas-
cause of crude observing techniques and/or poor tenbrook (Reiter in press) do not continue this
equipment. trend. He found that variations with altitude, time,

Simplified theory of the general circulation of or location were small.
the atmosphere reveals that an acknowledged Many scientists have considered the stratospher.
source of water vapor for the stratosphere is the ic water-vapor mixing ratio to be constrained with-
moist air mass that rises over equatorial regions in in the range 1 to 3 ppmm. On the other hand, many
the Hadley cell, a major feature in global circula- early investigators who used balloons as the plat-
tion. In general, the temperature of the air above form for their sensors found more water vapor
the tropopause increases with altitude. Since rising and much variability in the stratosphere. However,
air cools adiabatically, penetration into the strato- much of the data is challengeable. Outgassing from

sphere causes it to become denser than surround- the balloon carrier was often a source of containia-

ing air. As a result, it loses its buoyancy and de-

scends back to the level of equal density. Thus, the *Private communication with member of British Meteoro-
tropopause establishes a lid over the troposphere logical Research Committee, which included an unpublished
and, in general, suppresses upward motion of the research report by W. T. Roach with graphs and cross

tropospheric air into the stratosphere. However, sections of flight data.



TPACE CONSTITUENTS 43

tion when observations were made from sensors dars, Kantor and Grantham (1968) compute that
suspended beneath rising balloons. There is exten- 3.6 X 1010 kg of convective clouds penetrate the
sive discussion of most of these data in works tropopause daily over land areas in the Northern
already cited, and by Gutnick (1961), who de- Hemisphere between 25' and 50°N. Vaporization
scribed the controversy more than a dozen years of 1 percent of these clouds would raise the equilib-
ago in his article "How Dry is the Sky ?" rium mixing ratios by 1 ppmm if the vapor were

In an attempt to resolve these differences, a distributed uniformly through the 16- to 32-kmi
series of 17 balloons, launched near 451N, provided layer of the stratosphere. Sissenwine et al. (1972)mixing ratios using an automatic alpha-radiation, also show that only a small percentage of these

frost-point sensor (Sissenwine et al. 1968a, 1968b). clouds (about 5 percent) need be vaporized to pro-
These soundings support the 3-ppmm value in the vide the actual vapor required to account for the
lowest part of the stratosphere if mixing ratio is increase in mixing ratio up to 25 km. Evidence of
computed from the average frost point, -80'C at vaporization from such clouds has also been pro-
the 100-mb level. This sensing technique should be vided by other investigators (Kuhn et al. 1971;
reliable, since extreme precautions were taken to Barrett et al. 1972). Recent (1972) spectroscopic
avoid water-vapor contamination. In addition, an soundings (Murcray et al. 1972) also support a
inflight recorder provided internal checks on the mixing-ratio maximum near 25 km.
heat-sink temperature, recorder calibration, etc.
However, frost-point errors of a degree or so could
have gone undetected despite careful editing of the a A I I
soundings. Because of the nature of the measure- 10
ments, such errors would be biased toward higher - 2

Sfrost points. Is

The important feature of these 17 flights is that 2o25
the water-vapor mixing ratio increases to about 6 30 - EXTENSION 0
times the tropopause value as altitude increases to 4o i BASED ON LAPSE RATE OF .

40-4 APR. 'MSOUNDING I25 km. As noted, an error in any one of the 17 % O
soundings could exaggerate the magnitude of the P, 60- "CHICO MEAN 20
values, but the shape of the vertical profile, show- . UTNIC'• S
ing a maximum at 25 kin, is of primary importance fl so MID-LATITUDE I-n 100 MEAN

to this review. This maximum is followed by a % 10 MEAN R I
decrease to the highest altitude observed, 32 km. - 1 Ippm)\

To extrapolate to higher altitudes, a temperature _. --
of -130 0 C, found in the presence of noctilucent 200 2ppm o0 100

clouds (Theon 1967), was used to establish the "DRY SKY" -10

vapor pressure at 80 km. It yields a mixing ratio 30 10
of 0.6 ppmm. Figure 34 depicts the average profile \
up to 32 km (mean for Chico, Calif., at 40°N). It 1o L -A

-100 -90 -80 -70 -60 .50 -40 -30
also shows Gutnick's average of pre-1961 sound- TEMPERATURE, K
ings and the 2-ppmm "Dry Sky" profile. Table 21
presents alternative versions of stratospheric hu- Figure 34. Comparison of frost-point profiles
midity, with version b extrapolated through the
mesosphere on the basis of the meager evidence
cited above. There have been other t0-.ries suggesting a

An increase of mixing ratio above the tropopause source of water vapor in the stratosphere. For ex-
may be questioned in the absence of an identifiable ample, about 10 years ago Rangarajan (1963) re-
source of water vapor. Sissenwine et al. (1972) lated earlier speculation with regard to the origin
have attempted to establish a water-vapor balance of water vapor (that the entire hydrogen con-
in the stratosphere, which includes vapor passing tent of the earth's oceans is of solar origin) to
through the tropical tropopause in the Hadley cell the high stratospheric humidities then being ob-
and introduces an additional source consistent with tained (Gutnick 1961). He postulated that a chem-
an increase up to 25 km. In their vapor-budget ical reaction involving hydrogen, together with
calculations, they consider amounts available by subsidence over the polar area, could impart water
vaporization of convective clouds which penetrate vapor to the mid-stratosphere. However, there is
the tropopause quite routinely in thunderstorms, now little support for most of the high-humidity
Based on a climatology of hourly radar precipita- observations. More recently, Scholz et al. (1970),
tion echoes observed at 31 U.S. sites from contin- utilizing a rocket platform, measured methane,
uously operated (10-cm wavelength) storm ra- hydrogen, and water vapor in an air sample for an
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18-kmn thick layer averaging about 50 km in alti-. TABLE 21.-Alternative mixing ratios of water vapor in the
tude. They suggested that most methane is con- natural stratosphere and mesosphere (parts per million by

sumed in the lower stratosphere, concluding that mass)

water vapor at altitudes up to 50 km from methane Hadley Hadley circulation plus
could approach 6 ppmm. This value does not differ Altitude circulation possible contributions

substantially from that shown for 50 km in version (kin) only* from thunderstorms, etc.'
b of table 21. In November 1972 a'Department of
Transportation Climatic Impact Assessment Pro- 16 2 to 3 3.3
gram panel discussion of stratospheric aeronomy 18 2 to 3 3.3

was conducted by many of the world's outstanding 20 2 to 3 4.2

experts, including Nicolet (Belgium), Crutzen 24 2 to 3 11.6

(Sweden), London (USA), and McElroy (USA). 26 2 to 3 18.6
McElroy emphasized the importance of accounting 28 2 to 3 18.2

Aor the mass of methane reaching the stratosphere 30 2 to 3 17.6

from the inrth's surface. He suggested that the 32 16.8
35 15.4

"190 K' ;Jnt in the stratosphere (water va- 40 12.2

por of , *" . ppmin} does not allow for additional 45 11.1

water vapor which would be formed by methane 50 7.6

r- -- ng with oxygen in the stratosphere. Yet he 55 4.9

considers this an important source of water vapor. 65 3.8
65 2.3

The foregoing indicates considerable conflict in 70 1.4
humidity values deemed representative of the 75 1.1

stratosphere. As a result, two alternative vertical 80 0.6

profiles have been presented in table 21. The true
profile may lie somewhere between these two repre- *These values are typical of many optical frost-point

measurements by Mastenbrook (1968, 1971), and Masten-
sentations, brook and Purdy (1972) and are in agreement with the

theory that the only water vapor in the stratosphere is

TABLr, 20.-Water vapor in the troposphere and lower strat- that in air ascending through the tropical tropopause.

osphere (parts per million by mass) "This is the average of 17 year-round alpha-radiation
frost-point measurements by Sissenwine et al. (1968a,

Alt* Record 1 -percent Midlat. 1-percent Record 1968b), and supports the possibility of a natural strato-

(kin) low low mean high high spheric source of water vapor (Sissenwine et al. 1968b).
.Values above 32 km are extrapolated to be in agreement

Sfc 00.1' 5.0' 4686t 30,000 35,000 with frost points from temperature observed in noctiluccnt

1 24.Ob 27.0b 3700" 29,000h 31,000b clouds at 80 km.

2 21.0b 31.0b 2843' 24,000b 28,000b Note: Values under column b are based on average frost

4 16.0' 24.0' 1268' 18,000b 22,000b point at the 100-mb level since frost point was

6 6.2b 12.0' 554' 7,700' 8,900b directly computed. When individual mixing ratios

8 6.1b 6.1' 216' 4,300b 4,700b are computed and averaged, they exceed the values

10 5.3' 43.2d 1,300f under b by 0.8 ppmm at 16 km but the difference

12 1.2' 11.3' 230' falls to zero by 26 km.

14 1.5' 3U' 48'
16 1.0' 3.3d 38' 3.4 STANDARD AEROSOL

%'Altitudes are based on Standard Atmosphere pressures. 3.4.1 INTRODUCTION.-Because the concepts of
mass conservation and continuity do not apply to

Souroes atmospheric aerosols, assigning mean values to the
Based on saturation at record-cold temperature for parameters is more difficult than providing mean

Antarctica (Riordan 1970) and 1-percent coldest month for

cold basin In Siberia, -62o (Salmela and Sissenwine 1970). values for the fluid system. To understand the

'Extreme from radiosonde data in most extreme (high global aerosol, it is necessary to have knowledge
and low) humid areas and most extreme month (Richard of the production and transport, as well as of the
and Snelling 1971, Sissenwine and Cormier 1972). chemical and physical mechanisms that modify

"45N latitude annual average of radiosonde data (Grin- and remove the particles from the atmosphere. Un-
gorten et al. 1966).

'Average of 17 alpha-radiation year-round mid-latitude fortunately, neither the experimental nor the

soundings (Sissenwine et al. 1968a, 1968b). theoretical techniques which are presently avail-
SSurface psychrometric records for August along Gulf able are adequate for this task. This summary is

of Persia (Sissenwine and Cormier 1972). based primarily on experimental measurements
'Special study of humidity extremes with some credence which, although not sufficiently detailed to be re-

(Grantham and Sissenwine 1970).
'Assuming saturation at 1-percent cold radiosonde tem- able as global estimates, are the only data

peratures over coldest area and coldest month (Richard and available.
Snelling 1971). Measurements made by Blifford (1970) on tro-
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pospheric aerosols at a number of different geo- aerosol, i, S1 = production rate of aerosol i, and T,
graphical locations and at altitudes up to the tro- = the residence time of the aerosol i. The right-
popause have revealed considerable variability hand side of equation 55 is a series with j progress-
which has not been satisfactorily explained. In ing from 1 to o by steps of unity. The results of
order to provide meaningful summary of the avail- this simple computation using the data of table 22a
able information, data for measurements made are given in table 22b. It appears that the three ma-
over the mid-continnental United States, and over jor sources which contribute over 60 percent of the
the open ocean in -air masses with maritime tra- total mass are vegetation, soil dust, and sea spray.
jectories have been averaged separately. The result- Although sea-salt aerosol is ubiquitous over the
ing average loga-ithmic distribution functions oceans, the available evidence indicates that it is
dN/d (log R) [cm-"] vs R are shown in figure 35, confined to low altitudes and does not penetrate
where N is the number concentration of the par- very far inland.
ticles, and R the particle radius. There is experimental evidence for inferring

A range of values of the average aerosol size-dis- that the deserts are the most important sources of
tribution function for different tropospheric alti- soil aerosol, with the wind controlling the distribu-
tudes is given rather than the results of individual tion. Unfortunately, there is very little information
measurements. Since the data were obtained using available from which to construct patterns of the
aircraft flying at constant pressure altitude and be-
cause the vertical concentration of particles is 1o0
strongly influenced by the source at the earth's ----LAND
surface, the data were corrected to indicate true - SEA
sampling height above the ground. 1o 0-0. k0

The greater variability found for the mid-trcpo-
sphere and the relatively large decrease of particle M
number in the first few kilometers is readily seen. E 1.0
In the upper troposphere, the land and sea aeros,',; 3.
tend to have similar distributions and there is a
significant decrease in the relal ive number of large ,a
particles. Except near the surface, the number con-
centration of particles measured over land is usu-
ally greater than it is over the ocean. 0.oj

Although size distribution data for the strato- 8.5-9.5 km
sphere are sparse, some information on total par-
ticle number is available. Figure 36 has been 0.001o
adapted from the work of Rosen, who made a large 0.1 1.0 10
number of measurements using balloon-borne, PARTICLE RADIUS, um
light-scattering counters. The shaded area encom- F
passes the range of values for both summer and Figure 35. Average tropospheric aerosol particle size distributions
winter. The size distribution of particles in the
stratosphere is not well known, but from deter-
minations of the life time of the particles, it is in- 40
ferred that they are of the order of 0.1 1•m or less
in mean radius. S

3.4.2 So0uRcEs.-Table22a gives estimates of the ui 30
production rate of aerosols from various sources D

t-(Hidy and Brock 1972), along with some corre- F
sponding estimated lifetimes. Since a standard t 20
atmosphere implies a steady state, one approach to 2
the problem is to consider an aerosol system whose
physical and chemical properties and transport are 0 10-
expressed in the equilibrium concept of residence (D
time. In this case, the steady-state concentrations
can be computed from the above estimates of the 0o
daily production rate by the formula: o.o0 0.1 1.0 100 1000

C,= S + S. -& t (55) PARTICLE CONCENTRATION, C;3

Figure 36. Average stratospheric aerosol particle number as a
where C, the equilibrium concentration of the function of altitude

I
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TABLE 22a.-A steatdy-state model of tropospheric aerosol TABLE 22b.-A steady-state tropospheric aerosol
composition composition

Estimated Estimated Steady

production residence state Percent
rate time total of

Source (tons/day) (days) Source (tons) total

Dust rise Dust rise
by wind 10' 15 by wind 1.6 X 10' 24.1

Seaspray 3 X10, 2 Sea spray 7.6 x 10' 11.9
Extraterrestrial Extraterrestrial

(meteoric dust) 550 s0 (meteoric dust) 1.5 X 10'
Volcanic dust Volcanic dust

(intermittent) 10' 15 (intermittent) 1.6 x< 105 0.2
Forest fires Forest fires

(intermittent) 4 x 10' 15 (intermittent) 6.2 x 10' 9.9
Vegetation 3 X 10' 5 Vegetation 1.7 x 101 25.8
Sulfur cy~le 10, 5 Sulfur cycle 5. 5 X< 10' 8.6
Nitrogen cycle Nitrogen cycle

arimonia 7 x 105 ammonia 3.9 X 10' 6.0
NO. NOs 10' .5 NO. NO3 5.5 X 10' 7.7
Combuston voandl C0 ombaoustion s andX10
Com vouatilon1 and Volbutino oatien18d 0

industrial 3 X l'3- 5 industrial 1.7 x 10'1 2.6
Cultivation dust Cultivation dust 5.5 X 10'

rise 10' 5 rise
Hydrocarbon vapor 7 X< 10' 5 Hydrocarbon vapors 3.9 X 10, 0.1
Anthropogenic Anthropogenic

sulfates 3 x 10' 5 sulfates 1.7 x 10' 2.6
Anthropogenic Anthropogenic

nitrates 6 X 10' 5 nitrates 3.8 x 10' 0.5
Anthropogenic Anthropogenic

Vammonia 3 x~ 10' 5 ammonia 1.7 x 10'

TABLE 23.-Representative concentrations (isgim'l) of elements from earlier literature compared with the lowest altitudeJ

observations of Gillette and Blifford (1971)

From the literature Gillette and Blifford (1971)

1Chicago, Orinoco.1 IDeath Ill.. Delta
Zeast Chicago Niles. Mich. Cambridge, Chilton, Non. Scottsbluff, Valley, Pacific (One (average
(One teasusore- (One measure. Meass. Berka Urban Urban Nebraska Calif. offshore mneasure one

Element mmn). went), (average)l (average) (mode)' (mode)' (average) (average) (average) ment) altituddf)

Chlorine C1 0.5 2.2 0.61 ± 0.42 0.44 ±t 0.28 i.3 1- 0.73 0.79 0.44 ±t 0."
Sulfur S 13.0t ±LO. 11.0 * 5.0 -4 1.6 0.11 :t 0.05 0.31 :t 0.15 0.24 :L 0.14 0.20 0.23 ±L 0.42

Potassium K 1.42:t 0.11 0.79 :k 0.1 0.31 :t 0.15 0.29 ±t 0.14 0.34;± 0.10 0.35 0.26 t 0.38
Sodium Na 0.46 ± 0.04 0.17:t 0.03 0.8 0.55 1.27 0.30 :± 0.33 0.38 0.35 0.26 t 0.46
silicon Si 074 ± 0.451 0.64 -t0 0.404 ±h 0.8 0
Calcium Ca- 7.900S±0.7 1.002 -I 0.20t ± .1 0.13±-0.11 0.41 j- 0.38 2. 032±04
Titanium Ti 0.19 * 0.04 0.12:1± 0.08 -0.03 -0.01 0.02 t 0.02 0.12 ±t 0.10 0.06 ±t 0.06 0.13 0.07 ±t 0.21

Data sources:

-Dams, R.. Robbins, J. A., Rahn, K. A., and Winchester, J. W., 1970: Nondestructive neutron activation analysis of air

pollution particulates. Analwtioal Chemistryj, 42, pp. 861-867.

bZoller, W. H., and Gordon, G. E., 1970: Instrumental -neutron activation analyses of atmospheric pollutants utilizing

Ge (Li) v-ray detectors. AnalyItical Chemistry, 42, pp. 257-265.

activation and Gamma ray spectrometry. Atmospheric Environment, 2, pp. 608-614.

'McMullen, T. B., Faoro, R. B., and Morgun, G., 1970: Profile of pollutant fractions in nonurban Suspended

particulate matter. Jou~rnal of the Air Pollution Controt Association, zu, pp. 1569-372.

'Keane . .. . . .. . .. . .. 
. . .. . .. . .. ...

Ra d Fih r .M.R . 1968 An ly i ofta eee e t n arb r ep riuaeb 
e to
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global deposition. It would appear that the largest TADLt 24.-Average mass (Agm/m') of elemental constitu-
and most interesting variations will occur in the ents of atmospheric aerosols (0.01Mm 1 r <lO1m)*

Monsoon region of Asia. Altitude
Although there is evidence that near the suriace, (kin) Land Ocean

coastal aerosols are influenced by the trajectories
of air masses, no such relationship has been demon- Chlorine
strated for higher tropospheric altitudes (Blifford 0.015-0.915 0.42(11) 1.79(s)
and Gillette 1972). Dust from the Sahara is fre- 1.5 -3.0 0.52(20) 0.30(3)
quently observed in the Southern Atlantic, and de- 3.7 -6.1 0.24(21) 0.31(3)

posits of dust of Asian origin have been found in 7.6 -9.1 0.23(20) 0.45(7)

Hawaii. Uniformity of chemical composition and Sulfur
size distribution suggest that in the middle and 0.015-0.915 0.32(10) 0.36(1)
upper troposphere, the major aerosol component is 1.5 -8.0 0.22(18) 0.09(4)
of soil origin. 3.7 -6.1 0.09(17) 0.08(s)

7.6 -9.1 0.09(17) 0.06(7)
Various gases in the atmosphere are converted

into particles by chemical reactions. Terpenes and Potassium
other essential oils emitted by plants are believed to 0.015-0.915 0.22(10) 0.80(3)
be oxidized to form compounds of high molecular 1.5 -3.0 0.20(21) 0.05(3)

weight that condense to form gummy particles. 3.7 -6.1 0.09(25) 0.10(5)
7.6 -9.1 0.09(20) 0.08(7)

Sulfur dioxide is oxidized and hydrated to form
sulfuric acid droplets which in turn can react with Silicon
ammonia to form ammonium sulfate. 0.051-0.915 0.43(10) 0.29(8)

1.5 -3.0 0.38(26) 0.11(4)
.3.4.3 CHEMICAL COMPOSITION. - Relatively 3.7 -6.1 0.17(22) 0.10(6)

little information about the chemical composition 7.6 -9.1 0.20(23) 0.10(6)

of aerosols in the troposphere is available, most of Calcium
the reported measurements having been made near 0.051-0.915 0.44(8) 0.13(3)
the ground in urban locations. Some representative 1.5 -3.0 0.19(25) 0.07(2)
values for the concentration of selected elements 3.7 -6.1 0.09(22) 0.04(4)
in aerosols near the surface are given in table 23. 7.6 -9.1 0.12 (17) 0.07(7)

Table 24 gives the altitude distribution of six Titanium
elemental constituents of atmospheric aerosols 0.051-0.915 0.07(11) 0.03(3)
measured by Gillette and Blifford (1971) in non- 1.5 -3.0 0.04(24) 0.02(3)
pollution situations over land and over the ocean. 3.7 -6.1 0.02(22) 0.01(7)

Profiles for most of the elements indicate that there 7.6 -9.1 0.04(20) 0.03(7)

isamarked decrease f rom the surf ace values in the -_____ _______is *The numbers in parentheses refer to the number of
first few hundred meters. observations.

Over the ocean, chlorine (chloride) predom-
inates near the surface. Above the boundary layer,
the concentrations of all six elements measured be- The major constituent of stratospheric particles
come more uniform with altitude. In maritime sit- seems to be impure sulfuric acid droplets with
uations the concentrations tend to be about half silicates making up much of the remainder. The
those over land. At the lower altitudes, the concen- concentrations are extremely variable with altitude
tration of the elements characteristic of soils (Si, and time. A highly stratified layer of the particles
K, Ca) may be quite variable. Correlations between exists at altitudes of about 16 to 20 km. The highest
the elements originating in the soii provide support concentrations of particles throughout the lower
for the hypothesis that in the middle and upper stratosphere occur shortly after major volcanic
troposphere, a large fraction of the aerosol origi- eruptions. This subject has been reviewed by Cadle
nates from wind-blown dust. (1972).

J



PART 4

Main Tables
TABLE I

Temperature, pressure, and density for geopotential and geometric alti-
tudes in metric units.*

TABLE II

Acceleration due to gravity, pressure scale height, number density,
mean particle speed, mean collision frequency, mean free path, and mean
molecular weight for geopotential and geometric altitudes in metric units.*

TABLE III

Sound speed, dynamic viscosity, kinematic viscosity, and thermal con-
ductivity for geopotential and geometric altitudes in metric units.*

TABLE IV
Temperature, pressure, and density for geopotential and geometric alti-

tudes in feet. Table entries in metric units.*

TABLE V
Gravity ratio, number density, mean collision frequency, mean free

path, sound speed, viscosity ratio, thermal conductivity ratio for geopoten-
tial and geometric altitudes in feet. Table entries in metric units.*

TABLE VI
Geopotential altitude in meters as a function of pressure in millibars.

TABLE VII

Geopotential altitude in feet as a function of pressure in millibars.

TABLE VIII

Atmospheric composition in terms of number density for nitrogen,
atomic oxygen, molecular oxygen, argon, helium, and atomic hydrogen.*

For further information and details of the computer programs used to
generate these tables, contact the Environmental Science Information Cen-
ter, Environmental Data Service, National Oceanic and Atmospheric Admin-

istration, Washington, D.C. 20235.

*A one- or two-digit number (preceded by a plus or minus sign) following the initial
entry of each block indicates the power of ten by which that entry and each succeeding
entry of that block should be multiplied. A change of power occurring within a block Is
indicated by a similar notation.
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TableI
Geopotentlal Altitudle, Metric Units

Altitude Temperature Proere Doe"st

(m) iiim T (K) t 'TM(K) (.Zb: P J orr) i / p * * /m I *Q

-9631095.475 G 295 076 01 03 1.9354S 0 I?9*
k-4990 -47946 38093850 4?200 319.350 1.793 130156 107443 1.69122 161691

-47510 -4744 M1A.0S 45*6E~f 319.085 1.7300 1629H4 1.7074 1608921 1Iowa
-4100 -4497 310.700 45.550O 319.700 107846 10194? 1.0903 1.06610 1.5315

-60 -6?319*375 45&215 316:3?S 141114, 1d6836 1.6692 1.6726 1.126#9
-40 49 1oS 4" 1 0 1070214 1.0049 1.4601 10864?7 1.12ta

.4550 -4547 3170715 44.575 317.735S 1.4,933 181706 1.4711 1.4654 1.5154

1-4se0 .449? 317.400 4491110 317.40G 1.6642 *3 1.8632 *3 1.442 * 1.6466 0 1.1090 0

-4450 -4"47 31?.075 43.9315 317.075 1.4751 1011164 1.0132 1.6401 1.5025
-4400 -4397 314.710 43.600 314.750 .04461 1.2497 10.443 1.63211 1.49S9
-43510 -4347 316.42S 43.271 314.425 1.4572 1.2430 1.4311 1.6245 1.4894
-4300 -4297 316.100 42.950 314.0 1.0462 1.12363 1.6247 14.614 1.4629
-4250 -4247 315.715 411.421 315.0775 1.4394 1.2294 1.4179 1.6064 1.4764

-40 -4197 315.450 42.300 31S.450 1.6430 1.2230 1.6092 1.600? 1.4700

-10 -147 31S.1,21, 41.975 31S1.5 1.4317 192114 1.6400 1.7926 1.4631
-4100 -404? 314.600 41.650 314.000 1.0129 1.2096 1.1916 1.7650 1.4171
-4050 -4047 314.475 41s381, 314.475s 1.0042 J.Z032 1.5832 1.7771 1.41107

-4000 -3997 314.150 41.000 314.150 1.5955 3 1.1967? 3 1.5740 o 1.7693 *0 1.4444 a
-3950 -3946 313.625 40.471 313.625 1.0068 1.1908 1.5441 1.7416 1.4360

340 -39 31*5 94 31loGSO 1.1621 1.1097 10514? 107344 143171

-316 -74312.525 39.375 312.525 1.5524 10164S 1.1323 1.7307 1*4126
-3700 -3649 312.200 39.050 312.200 1.5441 1.1542 19S239 1.0231, 1.4066
-3410 -3648 311**71 36.725 311.67 1.5357 1.1119 1.5114 1.7114 104004
-3600 -3590 31l.5S0 MA.IO 311.8550 1.1273 1.1456 1.5073 1.0706 1.3942
-3510 -3540 311.225 340.07 311.235 1.51S9 1.1393 1.4991 1.0003 1.0860

-3500 -3496 310.900 37.750 310.900 1.5100 3 1.1331 *3 1.4909 *0 1.4927 *0 1.3616 0 0
-3410 -3446 310.575 37.421 310.575 1.5023 1.1268 1.4627 1.08152 1.3757

-3400 -3396 310.250 37.100 310.250 1.4941 1.1207 1.4744 1.4??7 1.3696
-33150 -3340 309.925 34.775 309.925 1.4659 1.1141 1.4461 1.4703 1.3635
-3300 -3298 309.400 34.410 309.600 1.4?77 101064 1.4564 1.0426 1.3574
-3210 -324a 300.275 30o125 309.275S 1.4094 1.1023 1.41504 1.4114 1.3513
-3200 -3190 306.950 35.000 300.950 1.4415 1.0942 1.4424 1.64400 1.3453
-3150 -3146 30*6.21 35.475 306.425 1.41534 1.0901 1.4344 1.4406 1.3393
-3100 :3098 306.300 35.150 306.300 1.4454 100641 1.4245 1.0333 1.3333
-3010 -3049 307.971 34.025 307.971 1.4374 1.061fo 1.4166 J.AM0 1.3273

-3000 -2999 307.010 344600 307.410 1.429S 3 1.0722 *3 1.4108 0 1.418? 0 1.3214 *0

-2910 -2949 307.335 34.175 30?.325 1.4211 1.0442 1.4029 1.6114 1.3115
-2900 -2699 307.000 33.950 307.000 1.4134 1.0603 1.3952 1.6042 1.3095
-2650 -2649 304.475 33.521 300.471 1.4056 1.05644 .0117 1.3037
-2600 -2799 306.350 33.200 306 350 1.3980 1.0486 1.3797 1.5696 1.2970
-2750 -2749 304.025 32.675 306.025 1.3902 1.0427 1.3720 1.5462 1.2919
-27e -2699 305.700 32.510 301.700 1.3625 1.0309 193644 105755 1.2861
-2450 -2049 305.375 32.225 301.375 1.3740 1.0311 1.3566 1.5464 1.2603
-2400 -25199 305.010 31.900 305e050 1.3471 166254 1.3492 IeS413 1.2745
-2510 -2549 3904.25 31s1?S 304.7Z1 1.3194 1.0197 1.3417 1.5542 1.2067

-2500 -2499 304.400 31.250 304,400 1.3516 3 1.0140 0 3 1.3342 * .5472 *0 1.2030 *0

-2400 -2399 303.710 30.000 303.750 1.3347 1.0024 1.:3193 1.1332 1.2514
-2310 -2349 303.425 30.275 303.425 1.3292 9.9705 * 2 1.3119 1.5Z24 1.2459
-2300 -2299 383.100 29.950 303.100 1.3218 9.9145 1.3041 1.5192 1.2402
-2250 -2249 362.775 29.62S 302,1771 1.3143 9.0567 1.2972 1.51?3 1.2345
-2200 -2199 302.450 29.300 302.450 1.0969 9.0032 1.2699 1.5054 1.2209

-2110 -2149 302.125 26.975 302.121 1.2994 9.7460 1.2024 1.4946 1.2233
-2100 -2099 301.600 26.G45 301.000 1.2922 9.4930 1.2753 10491? 1.217?
-2010 -2049 301.471 26.325 301.475 1.2050 9.4383 1.2461 1.0449 1.2121

-2000 -1999 301.150 20.000 361.15P 1277 3 9.S838 2 1 .2610 0 1.4701 0 1.20466 0
-1950 -1949 300.621 27.471 300.025 1.2701 9.1295 1.2536 1.4713 1.2011
-1900 -1699 300.500 27.350 300.100 1.2433 9.4711 1.2467 1.464S 1.1955
-1650 -1649 300.175 27.021 300.175 1.2561 9.4210 1.2397 1.4578 1.1901
-1600 -1799 299.050 24.700 299.610 10.X494 993683 1.2324 1.4111 1.1864
-1750 -1750 199.525 26.375 299.5US 1.2419 9.3111 1.2254 1.4444 1.1791
-1700 -1700 299.200 24.050 299.200 1.2340 9.2421 1.2106 1.4376 1,1?37
-lo50 -1450 2986.675 25.731 296.175 1.2276 9.2093 1.211? 1.4311 1.1083
-1400 -1400 296.550 25.400 290.550 1.2206 9.1540 1.2048 1.4245 1.1029
-1550 -1550 290.221 25.071 296.221 1.2136 9.1045 1.1979 1.4179 161571

-IS00 -1100 297.960 24.750 297.900 1.2069 *3 9.0525 *2 1.1911 *0 1.4114 *0 1.1121 0
-1450 -1450 397.175 24.425 297.171 1.2000 9.0007 1.1643 1.4048 1.1466
-1400 -1400 297.250 24.100 297.210 1.1931 6.9492 1.1771 1.3983 1.1411

030 -300 296.400 23.410 296.600 1.1794 868.64 1.1440 1.3853 1.1309
10S -1250 294.275 23.121 2949271 1.1727 80.990 1.1573 1.3091 1.1325

-1110:2S 29.4215 23.475 295.425 1.1592 80.950 1.1440 1.3441 10112S
100 -1200 295.950 22.600 291.950 1.1459 6.7414 19150? 1.3725 1.1204

IISO: -1050 294.971 21.625 3929S712 1.592 0.6950 1.1309 1*3661 141046
-1100 -1100 291.300 22.110 295.300 1.1125 8.4449 1.1374 1.3597 1.1099
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Geometri Altitude, Metric Units

Altitude Temperature Premsur Density

Z (m) H (m) T (K) t (0C) TM (K) P (mb) P (torr) P/PO p (kg/rn3 ) p/P

"-5000 -5004 380.076 47.526 310.066 1.7706 * 3 1.3333 * 3 1.7543 * 0 109311 * 0 1.5764 * 0"-495O -4954 310.350 47.200 310.350 197641 132611 1.7450 1.91e0 1.5696-4900 -4904 3210.0S 460.75 380.625 1.7507 1.3191 1073S? 1.9145 150629
-•050 -4854 319.0699 46*569 319.699 1,7493 143111 1.7264 1*9060 1.5561"-4000 -4004 319.374 460134 319.374 107400 1,3051 1.7172 1.0900 105494"4710 -4714 319.040 4.0&96 319,048 1,7307 1.1981 1.7000 1,I#9S 1.5427
-4700 -4703 3160723 45o573 310.723 1.7214 1.2911 1".6969 1.016 1.5360"-4050 -403 310.397 45o&47 310.397 107121 1.2042 1.6090 1.0734 1.5293-4600 -4003 318.072 44.922 316.072 107030 1*27?3 1,6.07 1.0653 1.S227"4550 -4553 317.746 44.596 317.740 106939 101705 1.0671? 1.5S72 1,5160
"-4S00 -4S03 317.411 44.1?1 317.411 1.0048 * 3 192637 * 3 1.6627 *C 180491 * 0 1.5094 * 0"-4450 -44S3 317.095 43.945 317.095 1.6757 1.2569 1.6534 1.0410 1.5029-4400 -4403 316.770 43,620 3160.770 1.607 1.2501 1.6449 1.0330 1.4963"-4350 -4353 3160.444 43.194 316.444 o05s77 1.2434 1.6360 1.0250 144098-4300 -4303 3160.119 412969 316.119 106480 1.2307 .0272 1.0170 1.4033-4250 -4253 315.793 420643 315793 106399 1.2300 1.6184 Io00¶1 104760"-4800 -403 315.460 42.310 315.460 106310 1.2233 1.0097 .1, 1.4703"4150 -4153 315.143 41.993 315.143 1.6222 1.2167 106010 1.7933 1,4639"-4100 -4103 314.0817 410667 314.01? 1.6134 1 O2101 1.S923 1.7154 1.4575"4050 -4053 314.492 41.342 314.492 106046 1.2036 1.S837 1I7775 1.4S1
-4000 -4003 314.100 41.016 314.006 1.5959 * 3 1.1970 * 3 1.5751 4 0 1.7097 * 0 10444? * 0
-39So -3952 313.041 400691 313.0041 1.5073 1.1905 1.5065 1.7019 1.4383-3900 -3902 3134516 40.366 313.S16 105786 1,1641 1.5500 1*?542 1.4320"-3050 -30S2 313.190 40.040 313.190 195700 1.1770 1.5495 1.7004 1.4257"300 "-3002 312.065 39.715 311.05 1.0615 1.1712 1.5411 1.7307 1.4194"-3750 -37S5 312.539 39.309 312.539 1.5530 1.1640 1.SA2? 1.7311 1.4131"3700 -3702 312.214 39.064 312.214 1.5445 1.1584 1.5243 1.7234 1*4069-3650 -36S0 311.889 30.739 311.a09 1.5360 1.1s5l 1.5100 1.7158 1.4000-3600 -3602 311.563 30.413 311.503 1.5270 1.1458 1,5077 1.?0Z0 1,3944
-3550 -35S2 311.238 380000 311.230 1.5193 1h1395 104994 1.7006 163012

-3500 -3502 310.913 37.?63 310.913 1.5109 * 3 1.1333 * 3 1.4912 * 0 1.6930 * 0 1.3021 * 0
-3450 -3452 310.507 37.437 310.507 1.5027 1.1271 1.4030 166855 1.3759-3400 -3402 310.262 37.112 3109202 1.4944 101209 1.4749 1.6780 1098-3350 -3352 309.936 310.00 309.930) 1.0026 1.110 1.4607 1.6705 1.3637
"-3300 -3302 309.611 360461 3090.611 1.4780 1.1066 1.4507 10631 1.3576"-3250 -3252 309,008 36.136 309.206 1.4699 i,1025 1.4506 1.6556 1.3515
"-3200 -3202 300.960 350810 300.960 1.4017 1.0464 1.4426 106462 1.3455"3150 -315a 3080635 35.485 3000635 1.4537 1.0903 1.4347 1.6409 1.3395
-3100 -3102 308.310 35.160 308.310 1.4456 1.00843 1.426? 10335 1.3335"-3010 -3051 307.905 3.035 307.965 104370 1.0703 1.04106 1.6262 1.3215

"-3000 -3001 307.059 34.509 307.659 104297 * 3 1.0723 0 3 1.4110 * 0 1.0619 * 0 1.3216 . 0
-2950 -2951 307.334 34.104 30?.334 10421? 1.0664 1.4032 1.6116 1.3156
-2900 -2901 307.009 33.059 307.009 1.4139 1.0605 1.3954 1.6044 1.3097
-2500 -2501 306.003 33.033 306.603 0 1.352 3 10146 1.3836 1.5473 103038
-2450 -2451 304.030 339108 306.3508 1.3984 100487 1.37991.54900 1.2979"-2750 -2?S1 306.033 30.083 306.033 103904 1.0029 103719 1.5333 1.2591"2760 -2701 US5,?0? 32oS57 3050?0? 1.3426 1*03?1 1,3646 1oS576 108662
"-2350 -216S 303.312 302o31 305.382 1.3749 190313 1.3510 1.osse 1.2604
-2300 -2601 303.185 312905 303.057 103673 9.91SS 1.3494 1.5614 1.2740

-ZSSO -2251 304.732 319.82 3042003 1035.6 1.01,0 1.3410 1.5144 1.2309

-2SO0 -2501 304.406 31*256 304.406 1.3071 3 1.0141 3 1.03343 0 1504735 10 20631 0
-450 -2451 3081 30.931 304.001 193444 1.0084 102368 1.5403 1.2274
-2400 -2401 303.056 30*606 303.756 1.3369 190027 1.3194 1.9333 1.2517

3050 -20351 303.431 30.291 303.431 1.3294 9,9714 * 2 100 1.05063 11460"-2300 -2301 3630.165 R9.00 3031.54 1.3219 9.9154 1.3046 1,0194 1.2403
-1950 -195I 302.0.0 297630 3020.02 1.3145 9.,596 1.2973 1.5124 120346
-1000 -1901 30.54SS 29.305 300.455 1033 9.802 1.2400 1.5056 1.195
"-1050 "-1S 306.130 28090 3020.130 10.997 9.7484 1.239? 1.4906 1.1034

-11000 -1001 209.0053 267 0 19.6053 1.22499.69.271.52.06

" 1 7 O5 -9105 2 9 9 .5 2 0 0 .3 7 0 2 9 9 , 5 2 0 1 . 19 . 6 9 3 7 1 .2 7 5 4 1 .4 9 1 8 1 .1 97 8
-100 -SI 301.479 28.039 301.479 10.250 906390 1.2607 1.4850 1.1723

-1050 -1001 301.0154 28004 301.154 1.278 3 9.5645 90 1.2611 0 1.43?2 1,2067 10
-1960 -1951 300.0.5 25.6?0 300.559 1.22?S 9.5302 1.Z039 1.4714 1.011A
-1500 -1901 30.2274 27 754 300.S24 1.2633 9.4769 110468 146046 1.1956
-1500 -ISS 37.902 2.75029 300oI79 1.20$6 9.04294 1.191 1.4109 1.120
"-140 -1801 299.573 26.703 299.573 1.2490 9.3609 10232? 1.4049 1.1846"-1750 -I?$5 299.526 26*378 299.S2o 1,2419 9,3156 1622S? 1,4445 161792
"1400 -1700 299.203 26.023 299*203 1.2349 .90965 1.01i7 1.4378 1.1737
-1650 -1650 290.897 2S.778 290.876 1.1003 9.2090 1.0118 1.4319 1.1683
-1600 -1600 298.$03 23.403 290.003 1.1709 98.077 1.1049 194346 1.1639
-1250 -150 298.27? 252077 290.227 1.2132 9.1049 1.1980 1.4100 h.1S2S
"-154o -1500 29?.902 240752 29Y.902 1,2069 3 9,0S29 2 101911 •0 1,4114 *0 1.15• * 0"1450 -14S0 29?.577 24.427 297.57? 1,2000 9,0011 1,1843 1,4049 1h1468"-1400 -140o 297.2S2 249102 297,2SR 1,1931 80949S 1*!77S 1.3064 1,141S
-1350 :1350 Z9692?• 23:777 296.92? 1,1863 808962 1,1?06 1.3919 1,1362"1300 "1300 296.602 23 452 296.602 1,1795 0,04?1 1,1640 1,305S4 101309
-1250 -1250 296.17? 23,187 296.277 10172? 80,962 1,15?4 1h3769 1,1257
-1200 -1200 29S.951 22.001 295.951 1.1659 8.7456 1.1907 1.3725 1.1204"-11SO -1150 295.S26 22.476 295S.62 1.1592 0.6952 1.1441 1.3661 1.1152"1100 -1100 29S.301 22.151 2959301 1.1525 .0,451 1.1375 1.3597 1.1100"-15 "-IOSo 294.976 21.626 294.976 1.1459 8.5952 i,1309 1.3534 1.1040
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52 Table I

Geopotential Altitude. Metric Units

Altitude Temperature PressureDest

1im) Z IM) T IK) t (0 0) TM (K) P (Mb) j Vor)P/0 p Mgr3)A

-iee Iee 84.10 11.60 89.05 1131 53 453 10 aa11 * 1340 1.0996 0-90 We 84.85 8111 943 1 0113117 8049119 1.1170 103407 100944-0 -908.0c 80:850 294.0000 3.11863 e40447 1.1114 1.3344 1.08930150 010G 893.675 80.185 893.075 301190 6.3970 .10946 1.3841 1.00448L-:06 -400 893,3110 86,244 193.3150 1.1131 8.34"0 10901 1.3819 109so -1 -791 893.085 19.075 1934111 1.1460 4.300S 1.0921 10311? 3.0740-700 -76 98.700 l9.s$$ V2.069 1610602 081183 1.00151391109-'e 45 88.7 398 141*371 1.0938 0.1948 1*0795 1.3033 1.00639-000 4460 8981.010 10.910 898.010 1*0074 $.114 1.0738 1.8973 1.0159-510 -$So 1910M8 18.173 891.7to 186416 eel0s" 3.o049 least$ 1.0S39-SO0 'Soo 891 .409 169INI 891.4050 1.0747 3 406014 *8 1:0607 S6 1.8049 0 100-410 -410 893.P67 17.98s1891.07 1 *30664 8.0343 3.0145 lot?"8 1.0439L 400 -400 194.796 17.0600 290.750 1.00828 7.9074 1.0403 1.87187 1.0390-350 -3608964485 37.81? 890.421 1.10000 7*9mo? 1.0481 1.8007? 1.0340-300 -300 890.30* 6 0950 890.100 1.0490 1.*4 30360 Islas?3089-850 -ale 84109771 160.208 4980977 1.0436 7.87 10991.07 .04-86 *20 269.459 16.300 899.430 1.0371 ?78719 1.0839 1.1847 1.039a-310 10 911 1.7 0.8 .337.7361 1.0179 1.1142? 1.0145-1* -1e 00 4.006 I1.010 80416400 1.0253 7.0905 1.0119 1*2366 1.0049-S0 -So 280.471 1S3.38 .200.*47 1.0198 7.0451 1600159 1.4369 10r * 80.110 11.060 l08.110 1.01381 3 7.00000 *8 1.000600.0 3.Isl0s* 0 1.0000 0 0
s0 So 8070,115 34.05 207.625 1I0O7 7.1150 9.9100 -1 1.81191 9.9521 - I100 166 207.560 14.310 2807.00 1.06418 Yo5103 9.0600 1*2133 9.9043M1 110 &$?.17S 14.0215 807.15 9.9135 s a ?.4616 9.o8234 ISMS7 9.0100M0 as@ 80.1660S 13.760 R00.050 9041945 7.4811 9.0651 1.81017 9.0094as0 810 800.185s 13.3715 808.1821 9.0317 ?.3774 9.7071 1.1999 9.0422300 300 266.200 139f0f146,26.0 9.?777 7.3335 906494 1.1963 90711%310 310 805.07 It.7ms 805.07 9.7190 ?.8696 905939 1.1644 900043400 406 805.110 18.400 805.510 9.06611 7.8464 9.1347 1.17"0 9.062104150 410 805.881 38.075 t0s.els 9.6034 7.8031 9.0776 1917891 9.5751

se0 Soo 804.900 33.710 864.900 9.54606 2 ?.1001 *2 9.4818 2 1.1073 0 9.5807 1S50 550 204.575 13.0485 804.575 9.4009 7.1173 903449 1.0101 9.44180000 OGo 804.48160 11.100 260.8150 9.4381 70074? 9.3008 1.3100 9.4301010 605 803.911 16.775 &"*a.98 9*3V50 7.0381 9.8130 1.10144 9.3907760 700 803.6006 30450 803.000 9.3193 609900 9.1974 1.1446 9.34S170 7SO 2803.87S 10.181 263.875 9.2633 6.94610 9.3488 3.1392 9.8991so@ go@ 808.*994 9.04019 2MOM 9.2060 8 0.9002 gos 21.07 * I1336 9021542

10s0 ls 862.321 90.7175 28262.3 .93011 6.7003 9.032S 1.1208 9.6361
1300 00g 2893606 7.104 882.00 0.0709 6*.0337 0.702 1.1000 0.9010110 3150 8400.711 et 7. 85410.07 8.0851 0.0819 07097 lo.09'l 90.1941lo00 30206 2800.3oo2150 7.0 0.1 .9771 0 0.5711 0 .010" 1.01106 0 .90977

1850 less 866.685 0.71 28600.08 0.7108 6*.5398 0.0042 1.00406 Go.1391300 13fe 879.760 0.550 219.040 8.0651 0.4994 0.5510 1@0793 8.010113S0 13Sg 799.375 6.225 279.375 0.0124 0.4590 $04997 1.0739 s.704030 4g 7906 50940 879.050 0.5190 6.4804 $04479 1.00600 .7834
8410 14508078 .7 27602.725s OM 8.5071 6.3018 8.3963 1.0633 0.0003

8350 8353 2711.075 S.es* 278.401 7.403006942 a00 7.35105 1 IAS 9.11 .9*310
8450 4130 871.88 4.981 878*S 932 .2647.78 .00 724310 9.014? 4195019
250 81039 R71.90 -1.85 27?1.00 7.408 * 5.00410 9642 81.75 *.0300 - 70111 98550 81139 873.17?s 5 -157 71.575 7.4199 691%001 7.3844 1.0320 4047348060 8063l 873.850 319300 871.850 7.1489 5.51310 7.043 9.4719 7.73398010 2051 276.925 -8.225 270.985 7.094S 6*75.0 7.887? 9.4834 7.30908160 2703 17706800 -2*6ss 870.0400 789946 .4083? 7.1074 9.31*6 7.0594

alo8508400 -o3.18 809.025 705345 5.34190 7.0581 .8381 7 .1340a90o 80 9.0 27 3.86 000 809.800 7.0504 S.6857 7.0070 9.1641 7.4903
240 2953 200.975 -4.176 00 R.975 7.0525 5.6980 ?.4636 9.6630 768909



Table 1 53
Geometric Altitude, Metric Units

Attitude TopeuePressre Density

Z() H() T (K) t (0 C) ITM (K) P (mb) P (torr) P/po p (kg/rn3) Ppip

-1eee -1eee 894.651 21.1So 814091 1.1393 s 0.1411 * a 101844 1 .341e * e 1.59% 4*CI
-910 -916 894.326 21.176 294.316 1.1321 4049611 10110% 1.3407 1*69416-960 -94e a,4.eea aesesi 894*401 116181 404406 1411114 1*3344 150493
-65e -11le 293.070 10.526 293.076 1.1196 6*3979 141649 1.32041 1041148
Seac -eec 193*391 ROOM 1113*3111 1.1131 164,491 leave% 1.3219 10107911
7160 -?as 293.508 19.076 11936686 101eeo 4*3C.6 166911 IONS?7 16046
-706 -7ee 291.7C1 19.51 11 aeo 920 1 61648g e801183 IOGSSG 1.3091 1.0690-G19 -624 MOWS37 199885 M9OM7 ioe93e .0.2043 11*091 1*3C33 196639-6eo -6ec losses$ lose*$ 292.150 1.0004 463164 1.0731 1.2971 1.0109
M l~ -515e 891.785 IU 16 17 1 9T.78 16114I1 deicee1 @06"1 1*11910 1.0139

-Set -We 29104ee 1.06 loe 91.4e0 1*0747 3 6.061S *8 a~~e 1 .66 0 1a4,1 0 1.0409 a
-4le -410 19104715 17092% 291.e7 1 *i6694 6*0143 16694S *.aiee8 100439I
-4ee -400 2911014 17.000 891e6720 199681 7.9074 164403 10871? 1.c63c-3le -36190 9e48S 17.171 29094110 1.0140 709118 100411 1#&"?7 10:349-30C -3CC 290*100 I16*5 290*1e0 1.0490 7.06142 1*0360 tells@?7 "1.-ISO -15e 409.775 16.4629 209.775 1.0436 7.e879 1.0899 1.814? 1.0242 ]
-lee -2ee 249.454 160300 1409410 1.0371 787619 1.0239 108467 1.0193
-I10 -150 249.125 IS.97 If9.111 1.0314 107361 166179 10,14117 1.0141
-1ce -1ce 24e.see 11.010 &100600l 1.0813 7.0901 166119 1.2300 1.0C0%
-SO -So 100.471 SO 1. 81 804791 l01ill 7.0641 1.6699 1.8309 1.00640

0 0 a" cale 1SOeee 860.110 1.01385 3 ?.00600 a 1661108CO 0 1*225C 0 1.0000 0

so SO 2117.011 14.071 all.ges 1.00C7 769950 9.9400 1 1.1191 969111 a
ice 100 807.500 14.3150 R07.100 1#@e19 7.4103 9.0080 1.2133 9.9644
IS0 1M 207.01715 14.021 M07.171 9.911315 2 7966516 9.834 10247S 9.0146
800 800 P4*0.05 13.7CC 24611.V~ 9.0945 7.4111 9.0161 1.2017 9.0094
210 850 2664215 1 3.3? Moses2 9.4357 7.3?74 9.7071 1.19519 9.02211
300 3CC 246.8Cc 139C5C 8600.00 9.777 7.333S 9.0494 161901 9.7118
310 3150 205.071 12.72S MOM07 9.7190 .R8090 M.alt 161444 966643
400 400 ass.510 18.400 801.510S 9.0011 7.2404 9.53461 1,1706 9.0610
4150 450 Me1.8s 18.071 805.225 9.0C34 7.8038 9.4779 i1,030 9.571*

s0a S00 204.9CC 11.750 2104.900 9054V' 0 a 7.1001 2 9.4811 1 1.1073 0 9.5200 9
550 150 260.575 11.94I5 2604.71 944909 I.1*73 9.3649 1.0101 9.4080
6000 600 804.850 11.100 24.850O 9.4322 76074? 9.3000 1.1500 9.4366
050 050 103.91$ ISOM7 203.915 9.37156 7.0383 9*213C 1*15C4 9.3900
7C0 7C0 26*01.O I *.451 803.661 9*3194 6.9901 9919715 1.14411 9o34511
750 ?SC 803.170 10.120 803.870 9.2634 609401 9.1483 1.1398 9.11990
Sea Sco 290.951 9.001 280.951 9.2077 6.9063 9.0073 1.1337 9.8543
610 050 Moses2 9.470 202.026 P.1582 6.0648 9.0380 1.1801 9.209a
9C0 911C 1831931 9.111 02.2301 9.0971 6.0134 1.10411 1.1128 9.1048

91 asc 2616976 0.0s8021.970% 9.0488 6.01122914 .10171 91

less 100oo.t 1 0.0 261.051 0o 110s .9076 2 6.7418 2 .6.700- 1 1.111? 0 9.0740 1
lose 1050 241.326 0.176 281.3le 0.9338 6.7605 0.*6104 1.1008 9.0303
life I10s 211401.O 7.65* l001.O 40.4791 4114499 1.7630 1.1000 1099400
1150 Ilse 2496C707 .58 8O60.7 0.os? 0853 0.091 10.7099 1.0914 0.9419
li00 180C 20C.3151 7*l01 400.351 10.7717 6.5793 1096679 10C900 0.0979
last 1210 2OC.C17 60.77 800.087 11.71115 0.5394 40.004 100046 6.654*,
1300 1300 179.7C0 058 6*5 9.7010 0.0014 6.4996 s.5121 1.0793 0.010s
13SO 1310 879.377 0.817 MO9M7 0.0187 0.4000 Me500 109140 80.770
1400 14CC MOONC1 1.902 MOMC 10.15002 0.4200 13044412 1006? 8.7237
1450o 1416 2710.717 1.57 270.787 0.5979 6.3814 0.3966 1.0034 0.6600

Isco 1500 270.402 5.818 F170.408 6.4559 2 8 .34?4 * 1 .3453 -1 1.0516 0 8.6376 1
1150 1550 epee.C77 4.921 2810077 o6.404 6.3036 8.1943 1.05189 405948
16ee 1eee 877.7153 4.603 M77OM 0.3527 0.2656 0.2435 1.0470 0.511*
1010 16Oe 277.420 4.270 277.420 0.*34B .o2266 1161989 1.4424 0.5090
1700 1700 2?7.*C3 3.9953 277.103 0.8s150 6.1804 10.142? 1.0378 .44073

Is 18449 178.131 -.919 276&812 7.5101 5.0375 7.4170 9.0015 7.3617
Jo00 1499 871.900 -996S4 Z71.900 7.0491 *2 .6*083? * 7.70 5 411 9.0016 - 7.0*99
19150 1549 21715087 -1.500 871.08 7.9994 6091,7 7.8953 91001 7.7788
loCC 21999 MOM5 21093 M71O5 7.3015 2 5.9630 7.279846 1 9.0706 a 7.7806
2010 2049 2?7C.93 -RelIC 2740.98 7.3950 '49761 707337 9.4845 7.0934
8700 8099 870.697 -1.53S M70OM T.O63 5.4031 174938 9.3705 7.1345
8750 8749 2?C.103 12.030 74170.3 7.0377 5.4107 47.123 9.3867 7.1536
86CC 8799 209.91 -3.1g 809.95 7015411 5.3945 7.0603 9.8614 456452

8050 8049 09.033 -3.117 22049.3 7.61409 5.3005 70133 9.23637 TOM?
l90C 20949 809.309 -3.041 209.2309 7.1010 1.663 7.0067 9.6103 7.4991
89500 29499 200.904 -.1004 800.904 7.0567 2 5.62930 0.9044 9.1395 ?.0079

...............o -ZS4 -719a -ISG MO --- -:14SS7 *139189?V
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Table I
Geopotential Altitude, Metric Units

Altitude Temperature Pressure Density

H (in) IZ (m) T (K) t (0C) TM (K) P (rob) P (torr) P/P0 p (kg/rn3 ) P/P*

3060 3001 2600650 -4.500 260.650 7.0108 * 2 5.2585 * 2 6.9191 1 9.0912 " I 7.4214 -1
3050 3051 268.325 -4.025 268.325 6.9663 b.2252 6.8752 9.0445 7.3833
3100 3102 2686.00 -o.150 268.000 6.9221 S.1920 6.8316 8.9900 7.3453
31S0 3152 267.675 -5.475 267.675 6.8701 5.1590 6.7882 6.9Si6 7.3075
3200 3202 267.350 -5.600 267.350 6.6343 5.1262 6.7450 8.9055 7.2698
3250 1252 267.825 -6.125 267.025 6.7908 5.0935 6.7020 41069S 7.23U2
3300 3302 266.700 -6.450 266.700 6.7474 5.0610 6.6S92 8.8137 7.1948
3350 3352 266.375 -6.775 266.375 6.7043 5.0287 6.6167 80.7681 7.1576
3400 3402 266.050 -7.100 266.050 6.661S 4.9965 6.S743 8.7226 7.1205
3450 3452 265.725 -7.425 265.725 0.0108 4.9645 6.5322 0.6774 7.0836
3500 3502 265.400 -7.750 265.400 6.5764 * 2 4.9327 * 2 6.4904 8 .06323 - 1 7.0468 - I
3550 3562 265.075 -8.075 265.075 6.5341 4.9010 6.4407 8.574 7.0101
3600 3602 264.750 -8.400 264.750 6.4921 4.8695 6.4072 O.5427 6.9736
3650 3652 264.425 -0.725 264.425 6.4504 4.0382 6.3660 8.4981 6,9372
3700 3702 264.100 -9.050 264.100 60.4068 4.8070 6.3250 8.4538 6.9010
3750 3752 263.775 -99375 263.775 6.3675 4.7760 6.2842 8.4096 6.8650
3808 3802 263.450 -9.700 263.450 6.3263 4.7401 6.2436 8.3656 60.8290
3650 3052 263.125 -10.025 263.125 60.254 4.7144 6.2032 8.3217 6.7933
3900 3902 262.800 -10.350 262.800 6.2447 4.6839 6.1631 8.271 60.7576
3950 3952 262.475 -10.675 262.475 6.2042 4.6536 6.1231 0.2346 6.7221

4000 4003 262.150 -11.000 262.150 6.1640 • 2 4.06233 * 2 6.0834 - 86.913 1 1 6.868 - 3
4050 4053 261.825 -11.325 261.825 6.1239 4.5933 6.0438 8.1482 6.6516
4100 4103 261.500 -11.650 261.500 6.0041 4.5634 6.0045 8.1052 60.6165
'150 4153 261.175 -11.975 261.175 6.0444 4.5337 5.9654 8.0624 6.5616
'.200 4203 260.850 -12.300 260.050 6.0050 4.5041 5.9265 8.0198 60.5466
4250 4253 260.525 -1i.625 260.$25 5.9065 4.4747 5.8871 7.9774 E.$121
4300 4303 260.200 -12.950 260.200 5.9268 4.4454 5.8493 7.9351 6.4776
4350 's353 259.075 -13.275 259.875 5.8880 4.4163 5.8110 7.8930 6.4433
4400 .403 259.550 -13*600 259.550 508494 4.3874 $.7729 708511 6.4090
4450 4453 259225 .-130925 259.225 5.6110 4.3586 5.7350 7.8093 683750

4500 4503 258.900 -14.250 258.900 5.7?28 * 2 4.3299 * 2 5.6973 1 3 7.7677 - 1 6.3410 - 1
4550 4553 256.575 -14#575 2b6.575 5.7348 4.3014 5.6598 7.7263 6.3072
4600 4603 256.250 -14.900 258.250 5.6970 4.2731 5.6225 7.6851 6.2735
4650 4653 257.925 -15.225 257.925 5.6594 4.2449 5.5854 7.6440 6.2400
4700 4703 257.600 -1S.550 257.600 5.6220 4.2169 5.5405 7.6031 60.2066

4750 4754 257.275 -IS.875 257.275 S.5849 4.1890 5.5118 7.5624 6.1734
4800 4804 256.950 -3o.200 256.950 5.5479 4.1612 5.4753 7.5218 6.1402
4850 4854 256.625 -16.525 256.625 5*5111 4.1337 5.4390 7.4814 6.1073
4900 4904 256.300 -16.dS0 256.300 5.4745 4.1062 S.4029 7.4411 6.0744
4950 4954 255.975 -17.175 255.975 5.4381 #.0769 5.3670 7.4011 6.0417

SO00 S004 255.650 -17.500 255.650 5.4019 4 2 4.0516 * 2 5.3313 - 1 7.3612 - 1 6.0091 - I
5050 5054 255.325 -17.825 255.325 5.3659 4.0248 .2958 7.3214 5.9767
5100 5104 255.000 10.150 255.000 5.3301 3.9979 2604 7.2818 5.9444
5150 5154 254.675 -18.475 254.675 5.2945 3.9712 b.2253 7.2424 5.9122
5200 5204 254.350 -10.600 254.350 5.2591 3.9447 S.1903 7.2032 5.6801
5250 5254 254.025 -19.12S 264.025 5.2239 3.9182 5.1556 7.1641 S.8482
5300 5304 253.?00 -19.450 253.700 5.1689 3.8920 5.1210 7.1252 5.8164
$350 5355 253.375 -19.775 253.375 5.1540 3.8656 b.0866 7.0864 5.7848
S 480 S405 253*050 -20*100 253.850 5.1194 3*0398 S.61524 7#0478 5.7533

5450 5455 252.725 -20.425 252.725 5.0849 3.6140 5.0184 7.0093 5.7219

5500 5505 252.400 -20.?50 252.400 5.0506 * 2 3.7883 * 2 4.9646 - 1 6.9711 1 1 5.6907 -

5550 5555 252.875 -21.075 252.075 S.0165 3.7627 4.9509 6.9329 5.6595
5600 5605 251.750 -21.400 251.750 4.9426 3#7:73 4.9175 6.8950 5.6285

+ 56SO 5655 251.425 -21.725 251.425 4.9489 3.7120 4.8042 6.8572 5.5977
5700 5705 251.100 -22.050 251.100 4,9154 3.6868 4.6511 6.8195 5.5670
5750 5755 250.775 -22.375 250.775 4.8820 3.6610 4.6162 6.7020 5.5364
5600 5805 250.450 -22.700 250.450 4.0489 3.6370 4.7055 6.7447 5.5059
56o50 S55 250.125 -23.025 250.125 b.d159 3.6122 4.7529 60075 5.4755
5900 5905 249.800 -23.350 249.000 4.7831 3.5876 4.7206 6.06705 5.4453
5950 5956 249.475 -23.675 249.475 '.7505 3.5631 4.8064 6.6337 5.4152

* 6000 6006 249.150 -24.000 249.150 4.7181 * 2 3.5388 . 2 4.6564 - 1 6.5970 - 1 5.3853 - I
6050 6056 248.625 -24.325 248.625 4.6656 3.5146 4.6245 6.5604 5.3554
6100 6106 240.500 -24*6V0 240.500 4.6537 3.4906 4.5929 60.5240 S.3257
6150 6356 248.175 -24.975 2480175 4.6218 3.4666 4.5614 6.4078 5.2962
6200 6206 247.050 -25.300 247.850 4.5901 3.4426 4.5301 6.4517 5.2667
6250 6256 247.$25 -250625 247,525 4.5585 3.4192 4.4989 6.4150 5.2374
6300 6306 247.208 -25.950 247.200 4.5272 3.3956 4.4680 6.3800 5.2002
6350 6356 246.875 -26.275 246.075 4.4960 3.3722 4.4372 60.3444 5.1791
6400 6406 246*550 -26.600 246.550 4.4650 3.3490 4.4066 6.3089 5.1501
6450 6457 246.225 -26.925 246.225 4.4341 3.3258 4.3761 6.2736 5.1213

oo 6507 245.900 -27.250 245.900 4.4034 * 2 3.3028 * 2 4.3459 - 1 6.2384 1 1 5.0926 1 3
6550 6557 245*575 -27.575 245.575 4.3729 3.2600 4.3157 6.2034 5.0640
6600 6607 245.250 -27.900 245.250 4o3426 J.2572 4.2858 6.1686 5.0356
6650 6657 244.925 -28.225 244.925 4.3124 3.2346 4.2560 6.1338 5.0072
6700 6707 244.600 -28.550 244.000 4.2824 3.2121 4.2264 6.0993 4.9790
6750 6757 244.275 -28.875 244.275 4 *2 r-" 3.i697 4.4970 6.0649 4.9509
6800 6807 243.950 -29.200 243.950 4.2?'ft 3.1675 4.1677 6.0306 4.9229
6050 6857 243.625 -29.525 243.625 4.3935 3.1454 4.1386 S.9965 4.09S5
6900 6907 243*300 -29*850 243.300 4.1642 3.1234 4.1097 5.9025 4.8674
6950 6956 242.976 -32.175 242.975 4.1356 3.1015 4.0609 S.9287 4.8397



Table I 55
Geometric Altitude, Metric Units

Altitude Temperature pressure Density

1mi) _i) T_(K)- t I C) FTM I(K) P (mb) P Itorr) P/P0  p kg/rn3  p/pI
3000 8999 2806.59 -4.491 200.659 7.0812 a 5.8595 2 0.9204 -1 94092S 1 704225 S3050 3349 86a.335 -4.019 8608335 6.9670 5.9221 6.8765 9.0459 ?,3"443100 3090 240.616 -S.140 268.010 6.9234 S*1930 .6)829 6099`94 7.340431S0 3145 807.0645 -5.401 207.085 60.595 5.106I~ 0.7699 8.99S31 7,30063206 3190 267*360 -5.796 267,360 .6*357 5.1272 6.7463 6.9069 7.2?103250 3246 867.036 -0.114 867.636 60.928 5.0940 6.7634 1116410 7.23353360 3290 200.7111 -0.439 200.711 *.74a9 5.0021 0.606? 49.8152 7163350 3348 266,306 -0.704 266.366 607659 5.0298 6*6102 6.709? 7.15693409 3390 2660.00 -7.088 204.002 6#6636 4.9977 0.5759 6.7243 7.12193450 3448 865.73? -7.413 265.737 6.0804 4.965? 0.5338 40.791 7.6049
3500 3498 205.413 -7.737 205.413 0.57678 * 2 4.9339 * 6 .4920 -1 6.6340 -1 7.0402-3550 3540 6So*.084 -0.002 865.0008 6.535 4.9022 6.4563 0.5692 7.01 103*600 3596 264.763 -6e387 204.763 6.4939 4.6708 60.469 0.5445 0.97513050 3046 2"4.439 -9.711 261,.439 6.4581 4*0395 0.3077 II.5060 0.93003700 3696 864.114 -9.030 264.114 0.4100 eb.0003 0.3808 BASS57 *0.9663750 3748 803.789 -9.361 263.789 6.3693 4.7773 0.20060 40.4115 0.60e"3600 3796 263.405 -9.685 263.465 0.3202 4.7405 602454 0.3676 6.83073050 3546 263.140 -16.010 263.140 6.2073 4.7159 6.2051 8.3238 6079493900 3696 202.461 -16.334 262.816 6.2467 -4.0454 6.1650 0.2400 69715933950 3948 02.2491 -10.e59 262.491 6.2002 4.0550 6.1251 0.2367 6.7239
6060 3997 262.166 -16.904 8262166 6.16600 2 4.6849 # 8 6.0054 -1 8.1935 I 6.6665S4050 4047 261.048 -11.306 261.042 6.1860 4.5946 6.045#9 6.1504 6.65340100 4097 201.S17 -11.633 261.517 6.00082 4.546o 6.0066 0.1075 6.61834150 4147 261.193 -l1.957 261.193 0.0460 4.5353 5.9075 40.0647 0.56354200 4197 200.066 -12.202 26006'"s .60678 4.5057 5.9866 0.0822 0A.54674250 4247 866.543 -12.60? 260.543 5.9660 4.4764 5.8900 7.9790 6451414300 4297 260.219 -12.931 260.219 5.9296 4.4471 5.0515 7.9376 6.47964350 4347 859.694 -13.856 259,8940 5.8903 4.4161 S.6132 7.0955 0.44534400 4397 259.576 -13.566 259.570 5.5517 4.3d91 5.7752 7*6S36 0.431114450 4447 259.845 -33.905 259.245 S98134 4.3604 5.7373 7.6119 0.3771
4500 4497 2b0.921 -14.229 268.921 b.7752 2 4.3317 *2 S.6997 - 7.7704 *1 6.3432-4550 4547 250.596 -14.*354 250.596 5.7373 4.3033 S.6622 79?29(' 6.30944600 4597 256.272 -14.878 256.272 5.6995 4.2750 S.62S0 7.0076 6.27S84650 4647 257.947 -15.263 257.947 5'6620 4.2460 5.5679 7.0468 6.24234700 4697 2%7.623 -15.587 257.623 5.6240 4.2106 5.5511 7.0659 6.20694750 4746 2S7.296 -15.052 2157.298 So5o75 4.1916 5.5144 7.54152 6.175744000 4790 256.974 -160176 854.974 5.5506 4.1633 5.4700 7.5247 6.14264650 4846 850.049 -16.501 250.649 S.5136 4.1357 5.4417 7.4044 6.10974900 4696 256.325 -16.085 254.325 504773 4.1603 5.4054 7.4442 0.07094950 4946 2S6.060 -17.156 254.000 5.4409 4.0610 5.3698 7.4042 0.0442
5000 4996 255.076 -17.474 255.670 S.4048 2 4.0539 *2 5.3341 -1 7.3643 1 6.011 -5os0 5046 255.351 -17.799 ý255.351 5.3000 4.0269 5.Z890 7.3246 5.97935100 5096 255.027 -18.123 255.027 5.3331 4.0601 S.2633 7.2051 5.94705150 5146 854.768 -18.448 254.702 5.2975 3.9734 5.2262 7.2457 5.91495200 5196 254.376 -10.772 2S4.379 S9.1121 3.9469 5.1933 7.206S 5.68295250 5246 254.053 -19.097 254.S53 S.2269 3.9205 5. 1566 T.1W7 5.05105300 S296 2S3.729 -19.421 2S'.729 5.1919 3.8943 5.1241 7.1200 5.01925350 S346 253.464 -19.746 253.404 5.1571 3.8682 5.0697 7.0099 50.7675400 5395 2534606 -20.070 M5ee0e 5.1225 3.0422 5.6554 7.0513 5.75025450 S445 858.755 -20.395 852.755 5.0861 3.8164 5.0216 7.0129 5.7240
5560 5495 252.431 -20.719 Z52.os31 5.0539 .2 3.7907 *2 4.9676 1 0.9747 -1 S96936-5556 5545 252.100 -21.044 252.100 5.0190 3.7652 4.9542 6.9366 5.66855000 5595 251.762 -21.360 251.702 4.9066 3.7390 4.9208 60.967 5.63165050 5645 251.456 -21.692 251.456 4.95J23 3.7145 4.6675 6.0610 5.60065700 5695 251.133 -22.017 251.133 4.9166 3.6694 4.8545 6.0234. 5.57035750 S74S 50.9609 -22.341 850.609 4.055s 3.6644 4.6216 607659 5.5395j5600 S795 250.404 -22.('-6 250.464 4.5524# 3.6396 4.7669 6.7467 5.50935o50 5045 256.106 -22*.9. 250.100 10.6194 3.6149 4.7564 607115 5.47005900 5695 249.030 -23.314 249.863 4.7667 3.5903 4.7241 6.6746 5.44665950 5944 249.511 -23.039 249.511 -. .7541 3I.5059 4.6919 6.0374 5.4146

6060 S994 849.167 -23.963 249.167 4.7217 *2 3.S436 *2 4.66000 1 6.66011 1 b .38870050 6044 244.662 -24.288 240.862 4.0095 3.5174 4.6202 6.5640 5.35090300 6094 840.536 -24.612 246.5S36 4.6575 3.4934 4.5966 6.5263 5.32926356 6144 240.214 -24.V36 248.214 4.6585 3.469S 4.5651 6.4921 6.29972060 6194 247.069 -29.261 247.9 4.19 9 3.4457 4.5330 6.4541 5.27036850 6244 207.565, -85.S05 WIN56 4 M04 3.4221 4.5027 6.4902 S.2410306 0894 247.241 -M5909 247,241 4.5311 3.39"4 4.4716 6*384S 5.2316630 6344 246.916 -26.234 246.916 404999 3.37S8 4.4411 6.3489 5.1020"00 0394 200.592 -86.556 246,592 4.4609 3.3526 4.4105 0.3135 5.15390450 6043 240.867 -2.6083 240.267 4.,#391 3.3269 4.3861 6.2762 5.1251!JII 6I4,3 24S.9I43 -ll.207 P4594 4.9 2 ~J3.30S 8 II.jj99 - 6o43 I ' 00950 6948 243.024 -36.1110 243.619 4.1394 3.1646 4.3193 6.9308 506439



56 Table A

Gtopotential Altilads, Metric Units

Altitude Temperature Pressure Density

H (M) JZ im) T 17K) t (0C) I TM (K) P (mb) 2 Pitorr) 2 - p (kg/rn3 )-

?M00 7000 148.050 -30.540 242o056 4.10" . 3.01980 440123 A 5.4920 1 4.0123
701 7038 342.3&5 -360.08 242*385 4.0772 3.0101 4.0239 1.8615 4.7049
71"0 7100 242.000 -.31.110 242.600 400445 3.0366 3.996 91.1261 407576
7310 7150 24.04715 -31.471 241.011 4.0200 3001153 3096715 5.7949 4.7305
120 7200 241.350 -31.9860 241.310 3.9917 2.9940 3.93"1 5.7010 4.7035

7 250 84#1*25 -32.121 341.025 3.9635 2.9129 3.9117 1.7200 46.670
730 7359 140.3750 -32.4101 240.700 399355 209519 3.8841 .06900 4.0496

73 391035-32.775, 240.375, 3.9077 2.9318 3.015" 1.034 4.6231
7400 1409 240.4050 -33.100 240.0S0 3.0000 2.9102 3.0293 S96306 4.5906
7450 7419 239.785 -33.481 Mol.72 3.6121 2.0094 3.0021 1.1901 4.1702

7100 7509 239.460 -33.710 2^9400 3.0811 2 2.0090 *2 3.4751 -1 1.1002 -1 4.5439-
7550 71e 239.071 -34.075 239.475, 347979 2.040" 3.7402 5.1341 461177
7600 ?609 2360.116 -34.400 234.70 3.7700 2.4203 3.7215 1.5022 4.4916
7010 1059 220.485 -34.725 230.425 3.7439 2.0002 3.4954 15.0470.0 4.4614
7700 7709 230.100 -31.050 230.100 3.7172 2.70041 3.0086 1.4397 4.4398
7750 7159, 237.771 -35.311 ;t37.775 3.6960 2.7002 3.6423 1.4012 4.4140
70e 7010 237.4150 -31.700 237.450 3.0041 W.403 3.6162 S.3750 4.3804
7010 76440 237.125 -3*0.025 237.121 3.0379 2.72"0 3.9903 503446 4.3629
M9e 7910 236.000 -30.310 2360.00 3*6117 2.7090 3.5645 5.3135 4.3375
79e 7900 220.4711 -30.075 230.475 3.1010 2.6095 3.1389 5.0252 4.3122

"000 0010 236.194 -37.600 230.150 3.5199 *2 2.0702 Z 3.5134 - S.2517 -1 4.2071-1
005 $000 235.10M -37.325 231.6215 3.5343 2.0109 3.4000 5.2210 4.2020
0l00 0110 235.500 -37.060 Mosel0 3.1007 2.6318 3.4626 1,1904 4o2371
031" 0160 235.175 -37.971 235.171 3.4034 Z.012? 3.4370 1.1600 4.2123
0200 0211 234.050 -38.300 234.850 3.4101 2.5930 3.4129 S61297 401875
0214 0201 234.525 -30.025 234.SRS 394330 2.5750 3&2802 1.0990 4.1629
0300 0311 234.200 -30.910 234.200 3.4001 2.1503 3.363S 5.0696 4o.1304

w 0350 0301 233.071 -39.275 233.675 3.3033 2.S37? 3.3391 5.0397 4.1140
$040 0411 233.110 -39.000 233.150 3.3507 2.5192 3.0144 5.0100 4.0098
0450 0401 233.221 -39.925 233.225, 3.3342 Moo00 3.2906 4.9004 4.0656

Me0 8511 232.900 -46&256 232.900 3.3099 *2 2.4862 * 2 3.26066 1 409109 -1 4.0415-
0510 0162 832.171 -40.171 232.175 3.2050 2.4044 3.2427 4.9216 4.0176
"000 0612 2332e29 -40.900 232.250 3.2616 41.4464 3.2109 4.68924 3.9938
001 0002 211.925 -41.221 231.925 3.2377 2.4204 3.1953 446033 3.9800
0700 0712 231.000 -41.150 231.000 3.2139 2*4106 3.1719 4.0344 3.9464
M71 0702 231.171 -41.875 Me1.ls 3.1903 2.3929 3s1465 4.0605 3.9229

000 0012 230.910 -42.200 830.991 3.160 2.3753 N12154 4.7769 3.0995
"So1 00012 230.02S -42.521 230.025 3.1434 2.3577 3.1023 4.7403 3.8702
M90 0912 230.300 -42.0910 239.300 3.1202 2.3403 3.0794 4.719" 3.8130

91410 9404 220.725 -43.415 229.725 2.0739 2.1530 296366 4.6159 3.8299

v91006 90114 220.400 -43.710 229.400 2.01423 2 2.39S6 # 2 2.0350 -1 4.6359 1 3.8069 1
"915 9104 229.071 -47.0 1 220.071 2.30951 2.1233? 2.793 4.63023 3.7500
9000 90113 225.750 -"7.ISO 220.708 3.0085 2.071? 2.7791 4.3307 3.5633

*9010 91*30 221.4215 -47.72 228.421 3*063 2.021548 2.9669 4.3091 3.5774
9700 9713 2263.10 -40.050 221.1030 2.7073 2.0380 2.0911 4.S202 3.4161
9710 9765 224.771 -40.371 224.771 2.7403 2.0519 2.9104 4.S247 3.6936
9300 9314 221.400 -40.700 224.4100 2.51 2.20443 2.0996 4.2930 3.6512
93109 9001 2279321 -49.025 284.175, 2.97049 2.l,02 2.6095 4.2?04 3.649021
9900 9911 227861,4 -"9els0 223.000 2.010956 2.0119 2.692 4.1729 3.426
9950 9900 1263.471 -49.071 223.4715 2.8739 1.9901 2.8363 4@4159 3.36060

"100o "014 223.350 -10.000 223.150 2.04530 2 213942 2 2.6090 1 4.12710 1 3.36290 I
30010 10064 222.02 -170.32 M220M 2.6023 190773 2.10931 4*3623 3.S6102
10100 9101 222.000 -470.oS 222.100 2.809S 2.1073 2.1028 4.0701 3.5393
1110 1S16C 222.175 -10.971 222.171 2.1634 1.9317 2.1496 4.03091 3.3060
Me 30200 10 16221.0 -46.300 2291.01 2.56730 20072 2.5301 4.025? 3.2961

10250 10207 22*71.52 -41.025 221.12 2.14#39 1.900 2.5107 4.0007S 3.4019
10300 10337 221.200 -13.106 22#1560 2.1244 2.0943 2.4991 31e2357 3.2451
W03e 30307 820.11 -12.271 220.0125 2.0109 2.0709 2.492 3492094 3.4215
"3040 1041 223.110 -49.300 223.150 2.6435 1.0144 2.64923 3b.9235 3.2051O
90410 1040 2230.22 -12921? 220.221 2.4039 1.0990 2.4290 3.9017 3.3900

105000 10117 223.900 -13.210 219.900 2.644746 2 1.9317 # 2 2.6194 1 a 301713 1 3.1605 1
l0o10 101006 239.171 -13.17 219.175 2.4234 1.0925 2.3O917 3.0529 3.3452
1000 10116 222.2516 -53.900 219.2500 2.400 1.95073 25793 .02071 3.3255
30010 10000 220.917 -50.225 210.925 2.S390 1.79311 2.3196 3.0040 3.3068
l0709 10716 8210000 -14.150 221.000 2.6372 1.7922 29S3013 3.700 3.20632
10710 10270 281.1275 -514.05 2210.271 2.S313 1.9011 2.35307 3.710 3.0000
13000 10317 217.910 -51.200 217.910 2.3314 1.7934 2.3491 3.7330 3.0474i10010 10369 2370285 -1.52*25 217.021 2.3172 1.7300 2.4226 3.79549 3.0201
30900 10919 237.300 -15.010 217.300 2.2991 1.8644 2.2530 3.9263 3e20059

30ss* 30909 21.971 -10.175 21.9575 2.421 1062109 2.3112 3.0021 2.9098L60 161 1*5 -39629218 249 *.. 0?1392731S
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Table I

Geometric Altitude, Metric Units

Altitude Temperature Pressure Dentsity

( M) H (m) T (K) 0 ) T K P (mb) P (torr) P/P0  p (kg/r 2 ) pp

70 6 902 242.700 -30.4108 242.700 4.110615 2 3.0031 *2 4.O146 - 5.9008 1 4.0161
70@ 7042 242o376 -30.774 242.316 4.0617 306415, 406203 so&"? 4.0191

life 7092 2424111 -31 *e," 242.6%1 4o$531 3*0400 4*0001 1.0334 4.7419
?ISO ?142 841.027 -31.423 2417*7g 4.0240 3.0107 3.0720 S9.0002 4073411
72441 7192 241.403 -31.747 241.403 309613 2099715 3.9441 5076711 f#.779

720 7242 241.079 -32.073 241.079 3o9602 2.9764 3.9163 5.7343 4.0010
?300 7292 240.714 -32.396 240.714 3.9402 2.9114 3*80007 507015 *#.4143
7350 7342 240.430 -32.720 240.430 3.9124 2.9341S 3.8612 5.0409 4.02?7
7400 7391 240@106 -33.044 2400106 3.0047 2*9138 3.8339 160364 4.0012
7450 7441 239.70* -33.368 239.782 3.0173 2.0932 3.8068 5.0041 4.1571#1

751011 7491 239.4517 -33.093 239.457 3.6299 *a 2.0727 *a 3.7798 1 3 5.579 -1 4615415311,
7550 7141 239.133 -34.017 239.133 3.0602? 2.0S23 3.7530 5.5399 4.15224
7000 7191 238.009 -34.341 238.009 3.7717 2.0320 3.1263 5.1000 4.4963
7010 7041 230.401 -34.045 230.405S 3.7409 2.0119 3e6994 1.4702 4.4760b
7700 7091 230.161 -34.909 230.101 3.7221 2.0910 3.0735 5.4446 4.4446
I7S0 7741 237.036 -3S.314 237.030 3.0910 2.7719 3.0473 S.4131 4.04109
?880 7790 237.1512 -31.030 237.512 3.6692 2.0521 3.6212 5.3010 4.3933
7050 70140 20.11111 -35.902 237F.1041 3.0429 2.7394 39.513 S.3500 403080
79100 70190 230.004 -36.200 236.084 3.6100 2.7120 3.5095 S.31S6 4.3421
7950 7940 230.140 -34.010 230.540 3.5909 2.6934 3.15439 542046 4.o3173

0000 7990 236.21S -30.935 234.2115 3.b651 2 2.740*@ 2 3.5105 1 5.2179 -1 4.2921-
0050 0040 235.091 -37.259 23S.891 39b395 2.054 3o4932 SOME7 4.2071
0100 0090 235.507 -37.503 235.507 3.bI4f 2.6357 3.4400S 5.1907 4.2422
0150O 0140 235.243 -37.947 23S.243 3.4006 2.6167 3.4430 5.1664 4.2174I
0200 0169 234e919 -30.231 234.919 3.40634 2.1970 3.4182 S.1361 401928
0250 0239 234.1595 -30.555 234.595 3.1#3a4 2.1790 3.3934 1.1900 4.1602
0300 8209 23.270 -30.010 234.270 3.4135 2.5603 3.34109 61.0701 4.1437
0350 0339 233.946 -39.204 233.946 3.300& 2.5410 3*34AI S.0462 40a111
0400 0309 233.622 -39.520 233.622 3.3641 2.5233 3.3201 S.0166 4.0951
01450 0439 233.298 -39*052 233.298 393397 2.050s 3o2960 4.9070 4.0710

0151010 0409 232.974 -40.176 232.974 3.3114 *2 2.486? 2 3.2720 -1 4.9570 1 4.0478
L 0550 0539 232.050 -40.500 232.050 3.2912 2*46400 3.2402 4.9203 4.0231

0000 05100 232.326 -40.824 232.326 3.2672 2.41560 3.22*4 4.0991 3.9993
410010 8030 232.001 -41.149 232.001 3.2433 2.4320 3.2009 4.0701 3.9754
070 0000 231.077 -41.473 231.077 3.2195 2.4140 3.1774 4.04412 3.9520
0750 0738 231.3153 -41.097 231.353 3.1959 2.3971 3.1141 4.0125 3.9265S
"to0 0700 231.029 -42.121 231.029 3.1725 2.379S 3.1310 4.7030 3.9052
B010 0030 230.705 -42.445 230.705 3.1492 2.3620 3&1080 4.7513 3.8819
0900 0000 230.361 -42.769 230.381 3.1260 2.344? 3.0051 4.7270 3.0500
0950 0937 230.057? -43.093 230.06? 3.1029 2.3274 3.0623 4.0907 3.0357

9000 0907 229.733 -43.417 229.733 3.04000 2 2.3102 *2 3.0397 1 4.0700 1 3.4128
9050 9037 229.409 -43.741 229.409 3.0573 2.2931 3.0173 4.0427 3.0899

r9100 9007 229.10051 -44.06S 229.08S 3.0346 2.2701 2.9949 4.6148 3.70724
9150 9137 220.700 -44.399 220.700 3.0121 2.2193 2.9727 4.5071 3.74460
9200 9107 2216.436 -44.714 220.430 2.0909 2.2425 2.9507 4.519S 3.7220
9210 9237 226.112 -45.038 220.112 2.9075 2.2250 2.9207? 4.5320 3.6990
9300 9200 827.788 -45.302 227.708 2.9454 2.2093 2.9069 4.0S47 3.4773I..9350, 9336 227.464 -4S&680 227.464 2.9235 2.1928 2.0053 4.4775 3.4551
9400 9300 227.140 -44.010 227.140 2.9017 2.1764 2.8637 4.4504 3o0330
94150 9430 226.016 -44.334 226.816 2.0000 2.10.01 2.8423 4.4234 3.4110

950 9400 226.492 -46.050 226.492 2.6584 *2 2.1*40 *2 2.0210 -1 4.3964 1 3.5091 1
9550 "536 226.160 -46.982 226.10" 2.0370 2.1279 2.7999 4.#3099 3.1073
9000 9500 225.644 -47.306 225.844 2.0157S 2.1119 2.7709 4.3433 3.1450
9050 9035 225.1520 -47.630 221.520 2.7945S 2.0941 2.7500 4.3109 3.5240

99700 9685 Mel.19 -47,9S4 225.190 2.7735 2.0003 2.7372 4.2901S 3.1025
9750 9731 224.072 -40.278 224o&72 2.7126 2.0404 2.7166 4.2443 3.4011,F.9000 9701 22koS48 -48.602 224.540 2.7310 2.0490 2.0901 4.2382 3.4190
9050 9031 224.224 -48.920 224.224 2.7111 2.0335 2.0757 4.2123 3.4386
9900 90685 223.900 -49.210 223.900 2.06906 2.0151 2.0554 40104" 3.4175
9950 9934 223.570 -49.174 223.570 2.0702 2.0020 2.0353 4.1007 3o3905

1101010 9904 2239252 -49e696 223.252 2.0499* 2 1.9076 2 2.0153 1 4013151 1 3.3750S6
1e050 10034 222.928 -50.222 221.920 2*6290 1.9725 2.S594 4.1090 3.3140
Is1e0 10004 222.604 -50.540 222.604 2.0090 1.9571 2.5750 4.0043 3.3341
101509 10134 222.200 -50.670 222.200 2.51199 1.9425 2015500 4.0590 3.3135
102010 10104 221.950 -51.194 221.9266 2.1701 1.9277 2.5305 4.0339 3.2930
10250 10233 221.632 S53.51a 221.03a 2.5504 1.9130 2.5171 4.0069 3.t272
10300 10203 221.308 -51.042 221.308 2.5309 1.8903 2.4978 3.9&40 3.2523hi103S0 10333 220.944 -52.160 220*964 Mills * 1.0838 2#4706 - -S 3.2321-

10400 10533 219.600 -53.441 229.609 2.4350 1.693 2.4036 3.09346 3.21192
10000 10502 22093361 -S3.705 229.336 2.41302 1.612 2.3440? 3.9017 30119

101500 10832 22*0413 -14.109 229.0413 2.396475 1.70346 2.3421 3.0132 3.1120
10700 10002 210.717 -534.43 219.789 2.3790 1.70*64 2.4327 3.w09 3.0S22

30750 10732 210.393 -14.757 2110393 2.3005 1.SM0 2.3296 3706154 3.0738
100010 10702 2140.09 -55.001 210.009 2.3422 1.7500 2.3115 3.7417 3.61146
10050 10032 217.745 -15.405 217.745 2.3239 1.7431 2.2935 307161 3.0352
10900 10001 PI7.421 -55.729 217.421 2.3050 1.7295 2.275? 3.0946 3.0100
109156 10931 -0.097 -564.05 217.097 2948711 1.7160 2.2179 3.0733 2.9970
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Geopotential Altitude, Metric Units

Altitude Temperature Pressure Density

H (in) Z (mn) T (K) t (0C) TM (K) P (mb) P (torr) P/PO p (kg/rn3) pp

t1e00 11019 210:050 :50:500 21:0511 2.2032 *2 1:0975 2 29Z336 1 396392 - 1 2:9708-

112o0 1122e 2160.50 -50.500 210.0065 90199 1*6444 2.1042 3s5262 2.6785
111136 11320 2160.05 -500590 2114000 2.11166 1.6191 2.1304 3.4710 2.8335
1146: 11420 1 aa6SI -10.500 216.630 2.1246 1.5937 2.0970 3.4167 2.7692
Ilse@ 11121 210.0164 -50.500 216.630 200916 1.5608 2N0OW 3*3633 2.7455I11000 11021 2169651 -50.500 210.0510 2091588 1.5442 2.0319 3.3107 2.7020
117,0 11722 216.650 -50.eOS 210.050 2o0260 1011291 2.00001 3.2569 2o6603
11600 11622 216.050 -56aS00 216.010 1.9949 1.4963 1.9668 3.2079 2.6187
11900 11922 2l0.056 -50.5006 210.0150 1.0937 1.4729 1.9360 3.15177 2.5777

t12000 12023 210.050 -S6.106 210.051% 1.9330 *2 1.4498 2 10907? 1 3.1003 1 2.S374-
1110 12123 210.0501 -1169500 210.050 1.9627 1.4272 1.6779 3.059? 2,4977
12200 12223 210.010 -50.100 216.6156 1.40730 1.4048 1.6465 3.0118 2.41O6
12300 12324 216.6114 -50.500 210.050 1.9437 1.3829 1.6190 2.9647 2.4201
12400 12424 210.010 -10.560 216.650 1.0148 1.3612 1.7911 2091S3 2.3623
12500 12525 216.0S0 -50.100 210.050 1.7804 1.3399 197631 2.8726 2.3450
12600 12025 210.430 -50.100 210.050 1.7501 1.3190 1.7355 2.8277 2.3083
2sl00 1272S 216.650 -50.560 210.050 1.7310 1.2983 1.7083 2.7834 2.2722
12600 12820 210.050 -10.500 216.050 1.7039 1.2780 1.6610 2.7399 2.2366
12900 12920 216.6104 -50.500 210.050 1.0712 1.2560 1.6553 2.6970 2.2017

1ik000 13027 216.050 -50.106 210.050 1.6510 2 1.23833 2 1.6294 -1 2.0548 -1 2.1672-II
13100 13127 2116.631 -G50.00 216.6110 1.0252 1.2190 1.6039 2.6133 2.1333
13200 13227 210.6%0 -50.500 210.050 1.5997 1.1999 1.1766 2.15724 2.0999
13300 13328 216.6S0 -50.500 2169050 1.5747 1.1011 1.5541 2.5322 2.0671
13400 13428 210.050 -50.500 216.650 1.5101 1.1026 1.5296 2.4925 2.0347
23500 13529 220.0104 -50.500 210.050 1.6256 1.1444 1.5059 2.4536 2.0029
13000 13029 216-6110 -50.100 216.650 1.5019 1.1205 1.4623 2.4152 1.9716
13700 13730 210.050 -50.500 216.650 1.0784 1.1089 1.41191 2.3774 1.9407
13600 13630 210.050 -50.500 210.050 1.4153 1.0910 1.4363 2.3402 1.9104b
13900 13930 210.050 -50.5004 216.050 1.4325 1.0745 1.4138 2.3036 1.6605

34000 14031 210.050 -10.500 2169650 1.4101 o 2 1.0577 2 1.3917 -1 2.2675 -1 1.6510-
14100 14131 210.0504 -56.500 210.050 1.3881 1.0411 1.3699 2.2321 1.6221
14200 14232 216.050 -S6.500 210.050 1.3663 1.0248 1.3465 2.1971 1.7936
14300 14332 210.050 -50.800 210.050 1.3450 1.0008 1.3274 2e1628 1.7055
14400 14433 216.650 -50.500 210.050 1.3239 9.9306 1 1.3066 2.1289 1.7379
14500 141533 216.650 -50.100 210.650 1.3032 9.0752 1.2862 2.0956 1.7107
14000 14034 210.050 -50.500 210.050 1.2626 9.6223 1.2000 2.006Z 1.6839
14700 14734 210.050 -110.500 210.050 1.2028 9.4718 1.2462 2.0306 1.0570
14600 14635 220.050 -50t.500 210.050 1.2430 9.3236 1.2267 1.9966 1.6317A

K14900 14935 216.650 -50.100 216.650 1.2235 9.1717 1.2075 1.9075 1.6001

IIOOC 15035 210.050 -50.100 216.650 1.2044 *2 9.0341 *1 I.16s7 1 1.9367 -1 1.5610 I
11100 15130 210.050 -50.500 210.050 1.1S65 8.0926 1.170 1.9064 1.5503
11200 I5236 210.050 -56.500 210.650 1.1670 8.7536 1.1516 1.6766 1.5319
15300 15337 216.060 -50.100 216,650 1.1468 8.6167 1.1337 1.6473 1.5060
15400 15437 210.050 -50.506 216,650 1.1306 8.4619 1.1160 1.6163 1.4864
1150 15538 216.650 -116.500 216.650 1.1131 8.3492 1.0965 1.7699 1.4611
15000 15036 216.650 -10.500 210.050 1.09517 8.2186 1.0613 1.7619 1.4383
11700 15739 220.050 -50.100 216.650 1.0765 6.0900 1.0044 1.7343 1.4158
11600 15839 216.650 -56.100 216.650 1.00617 7.0634 1.0476 1.7072 1.3936
15900 15940 216.650 -50.500 216.6150 1.0450 7.8368 1.0314 1.6805 1.3716

106000 10040 210.050 -56.500 216.650 1.0287 * 2 7.7162* 1 1.0152 - I 1.0542- 1 1.3504- 1
10100 16141 216.050 -50.500 2169650 1.0120 7.5955 9.9940 - 2 1.6283 1.3292
10200 10241 816.016 -50.500 216.OSC 9.9680 # 1 7.4?00 9.8377 1.6026 1.3084
10300 10342 21ASS5 -50.500 210.050 9.6121 7.3590 9.6838 1.5776 1.28800
1"040 16442 210.050 -50.100 210.050 9.0180 Ve244S 9.5323 1.5531 1.2078
12000 105143 21696S0 -50.500 210.050 9.5074 7.1312 9.3831 1.5266 1.2460
10000 10043 210.0504 -50.500 216.6SO 9.31687 7.0190 9.2363 1.8049 1.2285
20700 10744 216.6119 -50.*500 210650S 9.2123 0.96096 9.0916 1.4813 1.2092
10000 106845 216.6110 -50.5100 210.050 9.0082 0.8017 8.9496 1.4561 1.1903
10900 10945 216.650 -50.100 210.050 6.9263 6.16952 8.6096 1.4353 1.1717

k2 7000 17046 216.6S0 -50.100 216.650 8.7666 # 1 6.5905 *1 .6.717 -2 194129 -1 1.1534 I
17100 17140 210.0150 -50.500 210.01O0 *6.492 6.4674 6.5361 1.3908 1.1353
17200 17247 210.050 -56*500 210.050 B.S136 0.3819 6.4025 1.3090 1.1170
27300 17347 210.050 -50.500 216.050 8&3606 0.2800 6.2710 1.3470 1.1001

17400 17446 210.850 -10.500 216.050 8.24911 0.1616 6.1410 1.3265 1.0829

17000 17649 216.050 -S6.100 210.050 7.9934 S*995i8 7.6669 1928S3 1.0492
M770 17749 216.050 -10.500 210.050 7,8684 S9901? 7.7655 1.2052 1.0328

17800 17650 220.050 -SG10 210.650 7074512 5.6094 706440 1.2454 1.016?
17900 17951 210.056 -10.500 216e650 7.6241 1107185 7.S244 162259 1.00006

16000 16051 216.050 -50.800 210.050 7.1046 *1 5.6290 *1 7.4067 -2 1.2068- 1 9.8511 2
i6100 16152 210.050 -50.100 210.050 7.3874 5.5410 ?.2908 1.1879 9.6970
16200 16252 220.050 -10.500 210.050 7.2716 5.4543 7.1707 1.1693 9.54S3
16300 16313 216.050 -10.500 210.050 7.1560 5.3090 7.0044 1.1510 9.3959
18400 16453 210.050 -50.500G 210.050 7.0460 S.24150 09939 1.1330 9.2469

260 16154 216.010 -1109500 216.630 609318 5.2023 0.9451 1.1153 9ol04,*.
18000 166S5 210.010f -56.1009 210.010 6.0273 5.1209 0.7380 160976 6.9618
16700 187S5 220.050 -50800 210.050 607205 5.0408 6o6326 1.0806 6.6210
lo600 16650 216.650 -50.100 216.650 0.0153 4.0619 0.52A8 1.0037 8.bG63

16900 16956 210.0104 -50.100 216.8 .6116 6bI 4.6643 6.4267 1.0471 8.5477



S59

Table I
Geomerstrl Altitude, Metric Units

Altitude TOmpereture Pressure Density

Z (im) H (m) T (K) t (0C) TM (K) P (mb) P (torr) P/Po p (kg/r 3 ) p/po

31000 10981 216.774 -569376 216.774 202699 * 2 1.7026 * 2 2.2403 -1 3.6480 1 1 2.9780 - 11100 11083 216.650 -56.500 216.65C 2.2346 1.6760 242053 3.S932 2.9332
31200 11180 216.660 -56*500 216.650 201997 1.6499 2.1710 3.5372 20887511300 11280 216.650 -56.500 216o650 201654 1.6242 2.1371 3.4820 2.842511400 11380 216.650 -56.S00 216.650 2.1317 1.5969 201038 3.4277 2.798211500 11479 216.650 -56.500 216.650 2.0984 1.5739 200710 3.3743 2.754511600 11579 216.650 -$6.500 216.650 2.0657 1.5494 2.0387 3.3217 2.711611760 11679 216.650 -$6.500 216.650 200335 1.5252 2.0069 3.2699 P*669311601 11770 216.650 -56.500 216.650 2.0016 1.5015 1.9756 3.2190 .ý*627711900 11678 216.65* -S56500 216.650 1.9706 1.4781 1.9446 3.1688 21s868

12000 11977 216.650 -56.500 216.650 1.9399 # 2 1,4550 4 2 1.9145 - 1 3.1194 . I 2.5464 - 112100 12077 216.650 -56.500 216.650 109097 1.4323 1.8947 3.0708 2.5067.12200 12177 216.650 -56.500 216.650 1.8799 1.4100 h.0553 300229 2.467
12300 12276 216.650 -S6.S00 216.650 1.08506 1.3880 1.8264 2.9758 2*4292

12406 12376 216.650 :56.500 2161650 1.0218 .13664 1.7979 2.9294 2.3914
12500 12475 216.650 -56.500 216.650 1.7934 1.3451 107699 2.8838 2.354112600 12575 216.650 -56.500 216.650 1.7654 1.3242 107423 2.8388 2.317412700 12675 216.650 -56.500 216.650 1.7379 1.3035 1.7152 207946 2.281312600 12774 216.650 -56.500 216.650 1.7108 1.2832 1.6884 2.7510 2.245712900 12874 216.650 -56.500 216.650 1.6842 1.2632 1.6621 2.7082 2.2107

13000 12973 216.650 -56.500 216.650 t9b579 + 2 1.2435 * 2 1.6362 - 1 2.6660 - 1 2.1763 - I13100 13073 216.650 -56.500 216.650 1.6321 1.2241 1.6107 2.6244 2.142413200 13173 216.650 -56SOO 216.650 1.6066 1.2051 1.SS66 2.5835 2.109013300 13272 216.650 -56.500 216.650 1.5816 1.1863 1.5609 2.5433 2.0761
13400 13372 216.650 -56.500 216.650 1.5570 1.1678' 1.5366 2.5037 2.043813500 13471 216.650 -56.500 216.650 1.5327 1.1496 1.5127 2.4646 2.012013600 13571 216.650 -56.500 216.650 1.50688 1.317 1.4091 2.4263 1.9806
13700 13671 216.650 -56.500 216.650 1.4853 1.1141 1#4659 2.3885 1.949813800 13770 216.650 -56.500 216.650 1.4622 1.0967 1.4431 2.3512 1.9194
13900 13870 216.650 -56.500 216.650 1.4394 180796 1.4106 2.3146 1.8895
14000 13969 216.650 -56.500 216.650 1.4170 * 2 100628 * 2 1.3985 - 1 2.2786 " 1 1.8601 - 114100 14069 216.650 -56.500 216.650 1.3949 140463 1.3767 2.2431 10831114200 14168 216.650 -56.500 216.650 1.3732 1.0300 3.3552 2.2081 10802614300 14268 216.650 -56.500 216.650 1.3518 1.0139 1.3341 2.1737 107745
14400 14367 216.650 -56.500 216.650 1.3307 9.9817 * 1 1.3133 2.1399 1.o468
14500 14467 216.650 -56.500 216.650 1.3100 9.8262 1.2929 2.1066 1.719614600 14567 216.650 -56.500 216.650 102896 9.6732 1.2727 2.0737 1.692914700 14666 216.650 -56.500 216.652 1.2695 9.5226 1.2529 2.0414 1.6665
14800 14766 216.650 -56.500 216.650 1.2498 9.;t743 1.2334 2.0097 1.640514900 14865 216.630 -56.500 216.650 102303 962283 1.2142 1.9784 1.6150
15000 14965 216.650 -56.500 216.650 1.2111 * 2 9.0846 • 1 1.1953 - 1 1.9476 - 1 1.5896 -915100 15064 216.650 -56.500 216.650 1.1923 8.9431 1.1767 1.9172 1.5653IS200 15164 216.650 -56.500 216.650 1.1737 8.8038 101584 1.8874 1.540715300 35263 216.650 -56.500 216.650 1.1554 0.6668 1.1403 1.8580 10516715400 15363 216.6r0 -560500 216.650 1.1374 8.5318 1.1226 1.8291 1.493115500 15462 216:650 :56:500 216.650 101147 8.3990 1.1051 1.8006 1.4699

-$6*S00 2160650 1.1023 8.2682 1.0879 17725 3.447015700 15663 236.650 -56.500 216.650 1.0851 8.1395 1.0709 107449 1.4244IS@$* 15761 216.650 -56.500 216.650 1.0682 8.0128 1.0543 1.7178 1.402335900 15860 216.650 -56.500 216.650 1.0516 7.0880 1.0379 1.6910 1.3804

16000 35960 216.650 -56.500 216.650 1.0352 * 2 7.7652 A 1 1.0217 - 1 1.6647 - 1 1.3589 " 3
16100 16059 216.650 -56.500 216.650 100191 7.6443 1.0058 1.6388 1.337616200 16159 216.650 -56.500 216.650 130033 7.5253 909018 - p 1.6133 1.3170
16300 16258 216.650 -56.500 216.650 9.0768 # 3 7.4082 9.7476 1.5882 1*296516400 16358 216.650 -56.500 216.650 9.7231 7.2929 9.5959 1.5635 1.276316500 16457 216.650 -56.500 216.650 905717 7.1794 9.4465 1.5391 1.256416600 16557 216.650 -56.500 216.650 9.4227 7.0676 9.2995 1.51b2 1.236916700 16656 216.650 -56.500 216.650 9.2761 6.9576 901540 1.4916 1.217636800 16756 216.650 -56.500 216.650 9.1317 6.8493 9.0123 1.4684 1.198716900 16855 216.650 -56.500 216.650 6.9896 6.7427 8.8720 1.4455 1.1800

17000 16955 216.650 -56.500 216.650 8.8497 # 1 6.6378 0 1 807340 - 2 1.4230 - 1 1.1616 - 117100 17054 216.650 -56.500 216.650 807121 6.5345 8.5980 104009 1.143617200 17154 216.650 -56&500 216.650 8.5764 6.4328 8.4642 1.3791 1.1258
17300 17253 216.650 -56.500 216.650 0.4429 6.3327 8.3325 1.3576 10108317400 17352 216.650 -56.500 216.650 8.3115 6.2342 8.2029 1.3365 1.091017500 17452 216.650 -56.500 216.650 G.3822 6.1372 8.0752 1.3157 1.0740
17600 17553 216.650 -56.500 216.650 4.0549 660417 7.9496 1.2952 1.057317700 17651 216.650 -56.500 216.650 ?.9296 b.9477 7.8259 1.2751 11040917800 17750 216.650 -56.S00 216.650 7.8062 5.8551 7.7041 1.2552 1.024717900 17850 216.650 -56.500 216.650 ?.6847 5.7640 7.5843 1.2357 1.0087

L8090 17949 216.650 -S6#500 216.650 7.5652 # i 5.6743 1 3 7.4663 - 2 1.2165 1 3 9.9304 - 218100 18049 216.650 -56.500 216.650 7.4475 5.5861 7.3501 1.1975 9.775918200 18148 216.650 -S6.S00 216.650 7.3316 5.4992 7.2358 1.1789 9.6238
18300 18247 216.650 -56.500 216.650 7.2176 5.4136 7#1222 1.1606 9.474138400 16347 216.650 -56.s00 216.650 ?&1053 5.3294 7.0124 1.1425 9.3267
16500 18446 216.650 -56.SOO 216.650 6.9948 5.2465 6.9033 1.1248 9.3616
16600 18546 216.650 -56.s00 216.650 6.8860 5S1649 6.7959 1.1073 9.0316

s1700 18645 216.650 -56.500 2&6.650 6.?789 5.0845 6.6902 1.0900 8.6982
38800 38745 236.650 "56.500 216.650 6.6734 5.0055 6.5862 1.0731 8.759038000 38844 236.650 -56.500 216.650 6.5696 4.9276 6.4837 1.0564 0.6236



r 60 Tabe I

Geopotential Altitude, Metric Units

Altitude Temperature Pressure Density

(~m) fZ (mn) T IK) P(C JT ) P(mb) P (torr) J PO p (kg/rn3)PP

M910 191,0 816.950 -59.500 21.0650 6.309 49.1326 6.2272 1.0146 0.2423
l9g00 193%10 aa..es -19.100 291.950 602110 49.910 60199? 9.9071 - a &*ISE$
39300 19359 2169.50 49.10,l 216.950 691133 4.105? 640336 948309 600212
19406 19459 21606106 -56.500 816.910 .06101 4.1140 1.9399 9.9771 7.0997
19100 91950 216.919 -59.100 &19.950 5.9240 4.4433 5.0465 9.5257 7.7791
19900 19493 219.196s -969.160 219.910 1.0213 493730 1.7150 9.3767 7.91594

19800 19892 2119.50 -19.500s Z16.os 5.9103 4.2300 5.1764' 9.00396 ?.416
19900 19992 219.919 -460504 819.950 5.5439 9.1717 1.0491 0.9434 7.300?

20000 20093 2119.91 -1m.1s0 219.910 1.4740 I 4.1095 1 SA403 P 898.035S 2 7.1091-
20100 20199 21.0116 -59.400 219.710 1'3892 9.0422 S#318? 80.910 7070?0
l0200 20294 219.050 -19.300 219.010 1.3099 3.9790 1.2319 80.522 9.0571
20300 29391 219.910 -59.200 Moo.91 5.2220 3.9160 1.1130 0.3014 6.5412
20400 20499 217.00, -56.100 217.010 5.1405 3.0117 1.0732 0.2509 6.7352
t0500 20199 217.319 -59.000 217.15O 1.0902 3.79S5 4.9940 s.lls0 6.9270
l09e0 20997 217.250 -1159008 2174510 4.9012 3.7362 4.9161 7.9077 9.1205

W070 26790 217.3108 -51.000 217.310 4.9035 3.6779 4,.s394 7.0591 9.4159
a 0000 20090 117 .910 - 11.700 217 .450 9.02 71 3 .920 9 9.76 40 7 .733 9 6 .3129I
841900 20999 4?17.510 -51.900 217.550 4,7519 3.5642 4,9097 7*6093 90211?
21000 21070 1179656 -51.500 217.910 4.6770 1. 3.S087 *1 4.9197 -2 7e9074 2 9.1121-2
silo0 21170 217.710 -55.400 217.710 4*9050 3.9540 9.440# 703074 6.0142
23200 21271 117.010 -15.300 217.018 491333 3.4003 9.9740 7.2994 S.9179
21300 21372 217.91 -55.200 217.950 4.4620 3.3474 4.4094 7.1334 568232
21900 21472 210.050 -55.100 210.050O 403934 3.2953 4.3360 7.0192 5.7300
as500 21573 210.150 -55.000 210.110 9.3211 392441 4.826" 9.9070 5.6383I
21900 21979 210.250 -59.900 210.210 492579 3. 1937 4.2023 9.7965 S.5962
21700 21779 210.350 -54.000 210.310 4.1910 3.1941 4.1370 9.0679 1.4919
a1000 8107 210.4501 -54.700 216.450 9.1290 3.0953 9.0720 965&11 S.3724
23900 21979 210.550 -19.900 210.110 4.0927 3.0473 4.0096 694761 1.2099

tv22000 22079 21A.SS -54.500 218.650 3.999? 1 3.0000 *1 3o9674 -P 9.3727 a 2 52022 .2 :
22100 22177 218.750 -59.400 210.750 3.9377 269535 3.80062 6.2711 5.1193
22260 22270 2149654 -54.30 210.4§0 3,6797 2.9076 3.8290 9.1711 5.0379
22300 22379 210.910 -54o200 210.950 3.8167 206927 3.7990 6.0720 9.9574
22900 22979 219.010 -546100 219.010 307576 2.0104 3.0?05 5.9790 4.0704
22100 22500 .219.310 -54.000 219.1S0 3.6990 2.7748 3*69111 1.0009 4.0007
22900 229,81 219.250 -S3.900 219.254 3.6423 2.7319 3.S949 5.7073 4.7243
22700 22761 219.350 -53.000 219.350 3.5960 206097 395391 1.9953 4.9492
22000 224W92 2M9.41 -53.060 219.950 3.5309 2.9401 3.4044 S.9047 4.5713
22900 22903 219.5506 -53.900 219,550 3o4760 Z69072 3.9309 1.5159' 4.5029

230 38 19.691 -53.500 219.950 3.4229 1 2.5970 1 3.3776 2 1.42800 2 4.9310 a
231000 23004 2970-34029IO 339 .Z433S * 8430

23200 23201 2199010 -53.300 219.010 3.3176 2.94614 3.2742 5.2571 9.2915
23300 23309 R19.S$ -53.200 219.950 3.2995 2.9500 3.2237 5.1737 4.2234
23400 23409 220.010 -S3.100 220.050 3.2191 2.4123 3.1791 5.0919 4.1594
23100 23167 220.150 -53.000 220.310 3.1999 2.3751 3.1252 1.0109 4.0906
23900 23900 220.250 -52.900 220.250 3.1170 2.3386 3.0771 4.9316 9.0250
23700 23759 220.359 -52.000 226o350 3.0999 2.3026 3.029? 4.0135 3.9620
238000 23009 220.4106 *S8.700 820.450 3.0R22 2.2672 2.9831 4.3706 3.A993
23900 23990 220.5106 -52.900 220.450 2.9792 2.2323 2.9373 9.7011 3.8376

29000 24091 220.50 -52.500 220.950 2.9304 *1 2.1900 1 2.8921 -2 4.6267 -2 3.77699 2
24100 24192 2200549 -52.9400 220.760 2.0059 2.1642 2.9477 9.5536 3.7172
24#200 29292 220.0S19 -62.300 220.410 2.0411 2.1310 2.8000 9.481? 3.9S55
29300 24393 220.950 -1U@200 220.950 2.7975 2.0903 2.7609 4.4109 3.9007
84900 24494 221.050 -52.100 221.050 2.7549 2.0661 2.7186 4.3413 3.5439
29100 29591 221.110 -52.00 221.150 2.7124 2.0344 2.6769 4.2720 3.4800
89900 246999 221.250 -11.900 221.250 2.9700 2.0033 2.63S9 4920%4 3.4330
29700 29799 221.350 -51.000 221.350 2.0299 1.9726 2.5955 4.1391 3.3788
29000 24097 221.450 -53.700 221.409 2.5996 1.9424 2.115. 4.0739 3.425%
29900 249990 223.110 -51&600 221.550 2.5500 1.9129 Z.S166 4.009? 3.2732

a1000 25099 221.910 -51.100 221.950 e.5110 *1 1.8834 *1 2.4781 -2 3.999966 2 3.2217 -2

25100 21200 221.750 -51.9400 281.750 2.4729 1.0549 2.9402 3.8845 3.1710
25200 21300 221.850 -5j1.o300 221.050 2.4346 1.01262 2.9029 3.0234 3.1211
211300 25401 221910-3.0 282.109S 2.3979 1.7903 243962 307933 3.0721
25400 25102 222.050 -513100 222.050 2.3910 1.7709 2.3301 3.7091 3.0238
25100 216903 922150 -51.000 222.150 2.3249 1.7934 2.2945 3.6460 2.9763
25900 25709 2289250 -50.*"* 222.250 2.269S 1.7172 2921595 3.1067 2.9296
25700 25009 228.310 -50#000 222.310 2.2545 169910 2.2251 3.1324 2.8636
a5000 25905 322.450 -50.700 2229450 2.2202 1.9653 2.1911 3e4770 2.8383
829000 26.006 22.150S -50.900 2229590 2.3093 1.9399 2.1970 3.4285 2.7938

29000 29307 228.950 -50.500 822.050O 2.1530 1 1.9149 *1 2.1249 -2 3.3608 2 207501 2
29100 26206 2220114 -10.900 228.710 2.1303 1.1903 200925 3.3160 2.7070
4920: 2630 222.6 :50:-O300 222:45 2:08 1:5991 2.0070 3*2"41 2:9946
29300 29409 222.950 -S0.200 228.9104 2.05962 1.423 2.0294 3.2130 2.9229

29500 2691 23.150 -10.000 223.110 1.9942 1.695s 1.9901 3.1133 2.1415
29900 29712 223.250 -499.900 223.250 1.9639 1.4730 1.9382 3.0946 2.5016
27006 29013 223.310 -99&000 223.350 1.9341 1.4507 1.9060 3.0168 2.4627

29000 29913 823.950 -499700 2239450 1.9097 1.4207 1.0790 2.9997 2.429212.9 0 27014 223.550 96022*5 07e 000IS13293 *8



Table 161
Gnometric Alittude, Metric Units

Altitude Temperature Pressuro Denuity

Z (IM) H (in) T1 K) T t (a C) J M() P(mb) P (torr) P/ 0 pfg/n) pp
19000 18943 MASS45 -14.566 216.629 0.4647 I 4.8110 **San029 1.0400 - $ .0948% a19100 39043 81.0.50 -56.500 116.450 693669 4.7751 6441034 1.01134 6.311419860 19141 216669s -54.500 216965s0 60.204 4.1013l .6*109 3.6o79 6.988719306 19141 8106*60 -54.160 234.46s 6.1704 4.4691 6.0069? 9.9119 - a lst"m19400 19341 216.650 -14.160 214.650 0.0744 4.5148 109950 9.7414 7.973519500 19440 814.41014, S.5041 216.650 $.9799 4.4813 969037 9.4117 .0669S1960.0 1$9,46 814.010 -50.566 216.06S S.es70 4.431% 1.110 9.4448 TOM8739700 19039 216.450 -560500 2340450 5.7954 4.3449 507394 903191 1.0073396000 19739 214.430 -54.500 216.6150 5.7053 4.2793 5.430? 9.3741 7.449019900 19630 810.050 -54.500 214.06S 5.4144 4.81*6 5.9631 946314 1.3184

200001 1993? 81.154. 14560sg a34.454 1.5893 1 4.1473 *3 5.4110 - 2 0.091 a 2 ?7.1&6@ a&0100 20037 836.00?1 -14.4463 216.4?7 S.4433 4.0682 5.3711 0o7S13 1.143920200 20136 als.o?" -54.344 216.006 5.3501? 440193 1102186 0.6113 70029?20300 20231 214.605 -54.205 2160.65 1.2755 3:9S69 1.2045 69673? 06917320400 10335 814.905 -S6.145 234.9a1 1.1936 3.Ross, 5.1214 0.3343 .6*80"
Eas010 20434 217.004 -S6.064 217.004 591136 3.43140 5.641 0.808 4490Ba400 20533 8137.163 -15.947 217.163 5.0336 3.7715 4.9678 41.0742 0.49829700 20433 217.403 -1s*aoi 237.263 4.9150 3.7170 4.4909 709454 6*4860206a6 2073 217.308 -55.740 217.362 *.6760 3.05,94 49u190 7.60741 6.30*420900 20632 217.408 -55.440 217.462 4.0033 3.002?7 4.7404 706943 6.2009

21600 20933 217.581 -51.549 *17.501 0.7869 1 3.5409 1 4.0071 - e 1.111 2 0.1604 a

23160 21130 237.7109 -51.370 217.760 4.1037 3#438A 4.5236 7.3324 5.9810
21300 21289 217.079 -55.273 237.079 4.5329 343649 4.4038 702157 5.8904

21900 21385 230.475 -54.075 210475 4.4310 3.0332 4.08570 4.5101 5.3596

82500 21423 21410081 44.079 219.073 03.741 3.6014 431734 5.9543 S.o4t"
22700 2019R 210.17? -53.063 219.209 3.0314 39.70S? 325139 5.7491 4.7108

23506 23433 216.043 -53.007 21620.00 3.0240 3*.073 3.69 3050060? S.1475
21700 2343s214#80.2 -12.06? 220.262 3.1121 2.O334 3.0734 4.9523 4.03SO

st80e 22704 223.354 -51.190 218.735 3.4234 2o9471 2.59405 662467 3.370924900 2463222 1.M53 -51.097 221.4531 2 .50 19435 2 .55463812 6.0120 3.3219
F 25000 6 223 .552697 -54.179 2216.52 2.5492b 2 85.320 * 1 2515 69 40928 - 2 3.721 -21300 21001 219.451 -514909 22.053 2.5305 1.60 2.474 3 .66594563 io.230825200 25100 2191.750 -53.460 R*0.750 3.4780 2.076 3.4039 5.06621 .0740625300 252009 221.610 -53.300 21923.5* .39 3 .6142*243 3.4031 3.0269 3.123321400 25299 2219439 -53.801 2123.69 23960S 3.E6649 .30Z69 3.7039 3.072025900 25390 2229.040 -51.302 222.040 3.3217 2.7740 2.3044 5.5052 34022

25400 25491? 2199347 -53.003 212.S67 3.32569 12.7445 2.2955 3P 47 SA2.49037 225706 25597 221.247 -50.903 219.247 2.290? 3.7101 3.2036.90 7S43 2.49323200 25169 219.366 -50.304 219.346 3.1614 Male2 3.3174 532.53 2.034925900 12575 812.46S -50.705 22245 2219.6 3109 .0441 239296 3.2479 42.13
234000 25094 212.964 - '016 219.564 2.1003 3 2304144 * 3 2.159 -7 13.257 -*13 24.9020100 25993 220.063 -S.07 220.443 32.095 3.4106 232716 3.3724 2.1753123026 26692 2*20.742 S&9 220.163 2.1227 237592 2.01950 .64001 4823710
203706 203912 2202.62 -eas2202.82 312.00 23.0342301 0214020400 23291 252.936 5*8 220.961 3.0659 2*.946 2.0033 3.0644 3.0009

24500 243960 23.040 -529S9 223.S60 2.0203 3.2326 1 2.00328 3.6938 - 2.3*859204100 20409 283.339 -S0.033 223.339 2.9965 21.493 209714 4.6)01 3.5450

24070 84560? 223.230 -49.1932 223.239 .04157 3.9464396275 43.0703 3.506920000 20467 283.337 -49.033 221.036 1.9376 2.0423 209162437 3922 240S5260906 20767 253.437 -549971 223.437, 3.9060 1.0328 2.6841 2.Z971 3.4293J

24700___ 244 82.2,4-1.9621.5_2660_001 26414*04 *40
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Table I

Geopotentlal Altitude, Metric Units

Altitude Temperature Pressure Density

H (in) Z (i) ((K) tW(C) TM (K) P(mb) P (torr) P/P0  p (kg/m 3 ) p/p 0

17000 17115 2230650 -49.500 1130610 1.0474 . 1 1.3817 *1 I1.132 - 2• 0777? - 204391 2 a
V7100 2?816 823.750 -49.400 2113.50 108194 1.3047 1.7950 2.0328 1.3125
27204 2?317 MOM85 -490300 213@050 10?916 103440 107616 Ito ?4116 I?,2?6q

27306 17410 2239510 -49.200 223.950 107647 1.3236 107416 2.7452 212410
R7400 27119 MO4.050 -49.100 224.050 1*7380 193030 1.7153 2.7024 120061
27560 17619 8240150 -49.000 224.150 1.7117 1.2039 106893 206604 101717
01110 ?1720 224.850 -480900 224.850 106850 120645 106638 206190 2.1379

27700 07821 114.350 -40.800 2144350 1.6603 1.2453 1.063S6 257812 21047
27600 27922 124.450 -48.700 224.450 1.6352 1.1261 106139 2.5381 200720
17960 28023 224.550 -400600 224.550 106106 1.2080 1.5695 204987 2.0398

20000 28114 2240650 -40.800 2240650 1.5862 1 1 1.1890 * I 150655 2 2 104599 - 2 2.0001 - 2
24100 20225 224.750 -480400 224.750 1.0623 1.1710 hS419 204217 1.9769
20200 26326 224.850 -418.300 224.050 1.5387 1.1541 1.5166 2.3841 1o9420
20300 20427 124.950 -40.200 224.950 1.5155 1o1367 1.4957 2.3471 1.9160
18400 28527 M25s056 -40.100 225.050 1.4927 161196 1.4732 2.3107 1.8603
28500 20628 225.150 -460000 225.1S5 1.4702 1.1027 1.4510 2.2749 1.0571
20600 20?29 8225250 4.?0900 2215250 1.4481 100861 1.4291 2.2397 108283
20'00 20630 225.356 -4?.800 215.350 1.4263 I,0698 1.4076 2.2050 1.8000
23000 28931 825.450 -47.700 215.450 106040 1.053? 1.3865 2.1706 1.7721
210900 29032 225.350 -47.600 225.550 148031 1.0379 1.3656 2.1373 1.7447

29000 29133 225*eon -47.500 225.O50 1.3629 1 1 1.0223 * 1 1.3451 - 2 21042 - 2 1.7177 - 2
29100 29234 9250750 -4?.400 2215750 1.3424 100069 1.3249 2.0717 1.6912
29200 29335 225.050 -07.300" 215.05* 1.3223 9.9102 * 0 103050 2.039? 1.6650
29300 29436 22.s950 -47.200 2215950 1.3024 9.7694 102854 2.0002 106393
29400 29531 2260010 -47.100 2260050 1.2029 9.6268 1.2661 1.9772 1.6140
29500 29630 226.150 -47.000 226.150 120637 9.4765 1.2471 1.9466 1.0891
290600 29738 226.250 -46.900 2260250 1.2447 9.3364 1.2264 1.9166 1.05646
29700 29039 2260350 -46.000 2260350 1.2261 9.1965 1.2100 1.8671 1.5405
29800 29940 2260450 -40.700 2260450 1020?7 900588 101919 1.0ss0 1.5167
29900 30041 2260550 -46.600 226.550 101896 4.9232 1o1741 1.8294 1.4934

30000 30142 2806.50 -46.500 226.6S0 1.1710 q 1 6.7897 * 0 1.1565 o ? 1.0012 - 2 104704 - 2
30100 30243 22.6750 -40.400 2260750 1.1543 8.6502 1.1392 1.7735 1.4477
30200 30344 2260.50 -*6.300 226.850 1.1370 805288 101222 1.7462 1.4255
30300 30445 220.950 -460200 2260950 1.1200 8.4013 101054 1.7193 1.4035
30400 30546 227.050 -460100 227.050 1.1033 0.2756 100089 106929 1.3810
30500 30647 227.150 -46.000 2M7O150 1.0060 101522 100726 1.6669 1.3607
30600 30748 227.150 -45.900 227.O50 107006 800306 1.0566 106413 103398
30700 30049 227.356 -450800 227.350 1.0546 709100 1.0400 106161 1.3193
30000 30950 M27.50 -45.700 227.450 1.0309 7.7926 1.0253 1.1913 1.2990
30900 31051 227.550 -45.600 227.550 1.0234 7.676? 100100 1.5669 1.2791

31000 31152 227.650 -45O500 227.650 1.00082 * 1 7.5623 * 0 9.9504 - 3 1.5429 - 2 1.2595 -
31100 31253 227o750 -45.400 227.750 9.9321 * 0 7.4497 9.8022 1.5192 1.2402
31200 31354 227.050 -45.300 227050 9.7843 7.3380 906563 1.4960 102212
31300 31455 227.950 -45.200 227.950 9.6387 7.2296 9.5127 1.4731 1.2025
31400 31556 2280.050 -45.100 228.050 9.4954 7.1221 9.3712 1.4505 1.1841
31500 31657 220.150 -45.000 226.150 943542 7.0162 9.2319 1.4203 1&1660
31600 31750 228.250 -40.900 2280250 902112 6.9120 9.0947 1.4065 101481
31700 31059 228.350 -4o4000 2208350 9.0713 6o8093 809596 1.3850 1.1306
31800 31960 2240450 -44.000 220.450 869435 6.7082 8.8266 1.3638 1.1133
31900 32061 220.550 -440600 2280550 0.8100 660686 0.0956 1.3430 1.0963

32000 32162 220.650 -44.500 220.650 0.6801 • 0 6.5106 • 0 8.5666 - 3 1.3225 - 2 1.0796 - 2
32200 32364 229.210 -43.940 2129210 80.4249 6.3192 803147 1.2005 1.0453
31400 32566 229.770 -43.380 229.770 So1777 6.1338 60070o 1.2399 1.0122
31600 32768 230.330 -42.020 230.330 7.9384 509543 7.8346 1.2007 9.8014 - 3
32000 32970 230.640 -42.260 230.890 7.7067 $.0805 7.6059 1.1628 9.4922
33000 33172 2310.50 -410700 231o450 7.4022 5.6121 7.3044 1.1262 9.1935
33200 33374 232.010 -41.140 232.010 7.2640 5.4491 7.0698 1.0900 8.9048
33400 33576 132.570 -40.500 232.570 7.0512 S-2911 '09620 1.0567 8.6259
33600 33779 2330130 -60.020 233.130 6.8503 5.1381 6.70607 1.0236 8.3563
33800 33981 233.0690 -39.460 2330690 6.6526 4.9899 6o5656 9.9173 - 3 0.0958

34000 34183 234.250 -36.900 234.O50 6.4612 * 0 4.8463 * 0 6.3767 - 3 9.6089 - 3 7.8440 - 3
34100 343S5 234.010 -380340 234.010 602756 4.7071 6.1936 903107 7.6006
344600 34587 235.370 -37.000 235,370 600959 4.5723 6.0162 9.0225 7.3653
34600 34769 235.930 -37.220 235o930 5.9217 4.4416 50.442 807438 7.1378
34000 34992 236.490 -360660 136,490 5.7528 4.3150 S.'6776 5.4744 6.9179
35060 35194 237.050 -360100 237.050 5.5092 4.1922 SeS161 8.2139 607052
35200 35396 237.610 -35.540 237.610 5.4300 440732 503595 7.9620 6.4996
3S400 35508 2380170 -34.980 230.170 5.2760 3.9579 5.2070 7071864 603007
3560 35001 230.730 -34.420 238.730 5.1277 3.6461 5.0607 .04628 0.1084
35800 36003 239.290 -330860 239.290 4.9831 3.7377 409181 7.2549 5.9223

36000 36205 239.050 -33.300 239.650 4.8431 * 0 3.6326 * 0 4.7798 - 3 7o0344 - 3 5.7424 - 3
36020 30407 260.410 -32.740 240.410 407072 3#5307 4.6457 608211 5.5603
36400 36610 2406970 -32.180 240.970 405755 3.4319 405157 6.6148 5.3999
36600 36812 241.530 -31.620 241,530 4.4477 303361 6.3896 604152 5.2369
36400 37014 242.090 -31.060 242.090 403238 3.2431 4.2073 602220 $.0792
3?000 37217 2426050 -30*S00 242.650 4.2036 3.1530 4.1486 600351 4.9266
37200 37419 243.210 -29.940 243.210 400670 3.00655 4.0336 $O.542 4.7790
37400 37621 243.770 -29.380 243,770 3.9739 2.9807 3o9220 5.6792 4.6361
37600 37024 8440330 -216.20 244.330 3.8642 269804 3.8137 505097 4.4977
37000 30026 244.890 -202060 244.890 3.7578 1*8106 3.7086 5.345? 4.3638

- - -
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Table I

Geometric Altitude, Metric Units

Altitude Temperature Pressre Density

Z (m) H ((m) T (K) I t (0C) t TM (K) P (mb) P (torr) P/Po p (kg/m 3 ) PIPo

27000 26866 123#136 -49.614 223536 1,6799 * 1 1.4100 * 1 1.0SS3 - 2 2.9296 - 2 243917 - 227100 26095 223.635 -49.115 223,63S 101517 1,3806 1.6274 2.0045 2.354727200 27084 223.734 -49.416 223.734 1.8238 1,3686 1.6000 2.6399 2.318327300 27183 223.833 -49*317 223.633 107964 1.3474 107729 2.7960 26282427400 27202 223.932 -49.218 223.932 1.7095 1.3272 1.7463 2.7526 2.247227500 27302 224.032 -49.116 224.032 1.7429 1.3073 1.7201 2.7103 2.212S
27600 27461 224.131 -49.019 224.131 1.7168 1.2077 1.6943 2.6684 2.170327700 27S00 224.230 -46.920 224.230 1.6910 1.2604 1.6669 2*6273 20144727000 27679 224e329 -40.021 224.329 1.61.ST 1.2493 1.6439 2.58607 .111627900 27778 224o428 -40.722 224.420 14b4o? 1.2306 1.6193 2.5469 2.0791

28000 27077 224.527 -400623 224.527 1&6161 1 i 1.2122 * 1 1.5950 - 2 2.5070 - 2 2,040 - 220100 27976 2240626 -40.S24 224.626 1.5920 1.1941 1.5711 2o4690 2.0155
20200 2007S 224.72 -480.425 224.725 1.5681 1.1702 1.S476 2.4310 1.984526300 28175 224.825 -48.325 224.625 1.5447 1.i506 1.5245 2.3936 1.954028400 26274 224.924 -480226 224.924 115216 1,1413 1.5017 2.3506 1.923928500 28373 225.023 -48.127 225.023 1.4989 1.1242 1.4793 2.3206 1.894328600 26472 22S.122 -46.028 225&122 1.476S 1.107S 1.4572 2.2649 1.8652
26700 28571 225.221 -47.929 225.221 1,4545 1.0909 1.4354 2.2490 1.036628600 20670 225.320 -47.830 225.320 1.4320 1.0747 1.4140 2.2153 1.0084
28900 20769 225.419 -47.731 225.419 1.4114 1,0506 1h3930 2.1013 1.7807

29000 20860 225,51 -47.632 225,o18 1.3904 * 1 1.0429 * 1 1.3722 - p 2e1478 - 2 1.7533 -229100 26007 22S.617 -47.533 225.017 1.3697 1.0273 1.3Si7 2.1149 1.726529200 29066 225.716 -47,434 225.716 1.3493 1.0120 1.3316 200925 1.7000
29300 29166 22S5.16 -47.334 225.016 1.3292 9.9700 * 0 1.3116 2.0506 1.674049400 29265 225.91S -47.235 225.915 1.3094 9.8217 1.2923 2.0192 1.640429500 29364 220.014 -47*136 2260.014 1.2899 9.6757 1.2731 1.9863 10623129600 29463 226.113 -47.037 226.113 1.2700 9.5319 1.2542 1.9579 1.5983
29700 29562 226.212 -46.930 226,212 1.2519 9.3903 1.23SS 1.9280 1.5739290800 29661 226.311 -460.39 2260311 1.2333 9.2509 1,2172 1.8960 1.s498
29900 29760 226.410 -46.740 226.410 1.2150 9.1136 1.1991 1.8696 1.5262
30000 29859 2260.09 -46.641 2260.S09 1.1970 * 1 8.9784 * 0 1.1613 - 2 1.8410 " 2 1.5029 -2
30100 299S5 226.608 -46.542 2260600 1.1792 8.84S3 1.1638 I.6129 1.479930200 30057 2260.707 -46.443 226,707 1.1618 0.7142 1.1466 1.7O53 1.457430300 30156 226.806 -46.344 226,806 1.1445 S.5S51 1.1296 1.7561 10435230400 30255 226.905 -460.245 2260905 1.1276 80.450 1.1129 1.7313 1.413330500 303S4 227.004 -46.146 227.004 1.1109 8.3329 1.0964 107049 1.3918
30600 304S3 227.103 -46004? 227.103 1.094S 8.2096 1.0802 1.6790 1.370630700 30552 227.202 -45.946 227.202 1.0783 8.0802 1.0642 1.6534 1.349730600 30651 227.301 -45.849 227.301 1.0624 7.9607 1.0465 1.6283 1,329230900 30751 227,401 -45.749 227.401 1.0467 700510 1.0330 1.6035 1,3090

31000 30850 227.500 -45.0650 227.500 1.0312 * 1 7.7351 * 0 1.0177 - 2 1.5792 - 2 1.2691 - 2
31100 30949 227.599 -45.551 227.599 1.0160 7.6209 1.0027 i.5552 1.269531200 31048 227.696 -45.452 227,690 1.0010 7.50e5 9.8796 - 3 1.5316 1.250331300 31147 227.797 -45.353 227,797 9.0629 * 0 7.3978 9.7339 1.5083 1.231331400 31246 227.896 -45.254 227.896 9.7175 7.2087 9.590S 1.4855 1.212631500 31345 227.995 -45.155 227.995 9.5744 161814 9.4492 1.4629 1.194231600 31444 226.094 -45.056 226,094 9.4334 7.0756 9.3101 1.4408 1.176131700 31543 220.193 -44.957 226.193 9.2946 0-9715 9.1730 1.4190 1.158331800 31642 228.292 -44.050 228.292 9.1579 60,4690 9.0381 143975 1.140831900 31741 2240391 -44*759 2286391 9*0232 60760C 8*9052 1.3763 1.1235

32000 31040 226.490 -44.660 228.490 8.8906 * 0 6.6685 0 0.7743 - 3 1.35sS - 2 1.1065 - 232200 32038 226.756 -44.394 228.756 06314 6.4741 &.bass 193145 1.073032460 32236 229.310 -43.840 229.310 0.3602 6C20S7 8.2706 1.2731 1.039332600 32434 229.0064 -43.286 229.00864 6.1369 6.1032 80.0305 1.2332 1.0067
32800 32632 230.419 -42.731 230.419 7L9013 5#9265 7.7980 1.1946 9.7516 - 333000 32830 230.973 -42.177 230.973 7.6730 5.7552 7.5727 1.1573 9,447433200 33027 231.527 -41.623 231.527 7.4519 S.S94 7#354S i.1213 9.153233400 33225 232.001 -41.0069 232.081 7.2377 5.4207 7.1431 1.0864 8.868833600 33423 232.635 -40.515 232.63S 7.0301 5.2730 6*9362 1.0520 0.593933800 33621 233.169 -39.901 233,189 068290 5.1222 6*7397 1.0202 .83282

34000 33819 233.743 -39.407 233.743 6.63*1 * 0 4.9760 * 0 60.5473 - 3 908874 - 3 6.0714 - 3
34200 34017 234.296 -3a.852 234.290 6.4452 4.0343 6*3609 905832 70230
34400 34215 234.652 -30.290 234.052 602621 4.6970 6.1802 9.2090 7.582934600 34413 235.406 -37,744 235.406 6.0047 4.0639 600051 9.0045 7.350734000 34611 235.959 -37.191 235.959 5.9127 4.4346 5#0353 607295 7.1261
35000 34806 236.513 -360637 2360513 5.7459 4.3096 5.6706 8.4636 6.90893S200 35006 237.067 -36.083 237.007 55842 4.1i6s 5.5112 862061 60.69835400 3S204 2370621 -35.529 237,621 5.4275 4.0709 5.3505 7.9571 6049563500 35402 238.175 -34,975 230.175 3.275S 3.9569 5.2065 7.7163 6.299035000 35599 230.729 -34.421 238.729 5.1281 3.0464 5.0611 7.4833 6.1088

36000 35797 239.202 -33.000 239.282 4.9652 * 0 3.7392 * 0 4.9200 - 3 7.2579 - 3 5.9246 - 336200 35995 239.036 -33.314 2390836 4.0466 3.6352 4.7032 7.0398 b.7468
36400 36193 240.390 -32.760 240.390 4.7121 3.5344 4.6505 6.8286 5.574536600 36390 240.943 -32.207 240.943 4.5017 3.4365 4,5216 606245 5.407836800 36588 241.497 -31.653 24.1.497 4.4552 3.3416 4*3969 6.4268 5,246437000 36786 242.050 -31.100 242.050 4.3324 3o2496 4.2750 6.2355 5.0902
37200 36964 242.0604 -30.546 242.604 4.2134 3,1603 4.1583 60.0503 4,9390
37400 37181 243.157 -29.993 243.157 4.0976 3.0736 4.0442 5,8710 470926
37600 37379 243.711 -29.439 243.711 3.0657 d29695 3.9336 5.6974 4.650937000 37577 244.264 -20.606 244.264 3.8769 ?.9079 3.8262 5.5293 4.5137



641
Table I

Geopotmntial Altitude, Metric Units

Altitude Temperature Pressure Density

H W) Z On) T t t10C) TM (K) P (mnb) P (torr) P/P0, p (kg/rn3) /p0p

36006 34119 245.450 -117.700 145.410 3.0045I 1 8.7411 *6 3.0007 -3 5.11009- 3 0*833A2
368#6 38431 344.010 -317.140 384.6014 3.603 8.0059 391367 5.6332 6*1007
30460 30633 246.570 -86.560 346.570 3.4576 R.5930 3.4116 408044 3.9672
38001 30030 847.130 -86*010 847.130 3.3680 311052 3.3167 4.7463 3.0490

V306" 39034 247.690 -35.460 847.690 3*8711 2.4535 3.3803 4.0607 3.7557

40000921 2486-840.40 351.730 3.5983 8.3164 3514§6 3.0468 3.6767
396 394 853.890 -19.060 153.210 US"9o 1.6077 NO47 43.449 M38196

3%0 366293#-193*70 353.360 3.439 2081191 2039M8 338019 3.155

3964100 41074 855.530 -83180 354.970 8.8971 819420 8.64198 3.6442 3.3323
341000 401250 -22.0644 8156090 3.8305s 813.07 8.0873 3.0961 383779

46000 480773 851.50 -17.000 351.0906 3.1775 1.33 8. 145 4 390 3 3.5903 3 3.1431 3

43300 404S6 357.310 -2115.40 357.810 Rolfe? 2*0570 3.0370 3.7394 3.3026
43000 404479 35005 -10.090 2520.50 8.6130 1*971.590 2 05935 - 3.0631 - 823964 3
44060 43065 257.770 -25.360 357.770 3.0105 1509101 1.9044 3.7186 20.616
48000 410607 8326.0 -194.64 35.3320 1.9500 1.*"??.3d 2.0534049 86.1541
41060 43190 856.090 -114.860 2153.690 164239 168163 2.0620 3.5001 2.09765
43000 438693 3159450 -13.700 3594501 1.6173 1.693 1.3633 3.o9311 2.6359

w43400 43061 MOM57 -13.560 3406.70 8.0897 1.7310 1.7391 3.1351 209422
43000 43901 895.530 -18.0309 301.130 1.7107 2.060 1.84287 3.*903 1.0496
43600 44204 3S0.690 -11.440 301.090 21.734 163533 21.0505 3.3204 261.14

44060 44307 3503.50 -10.900 204,.650 81.689 0 1.88150 * 0 .00005 3 2,1474 3 1.7309 3
42400 42451 8503.61 -15.380 I08.610 Reels$ .190?0 1.0906i 1.7104 1.710
44400 42471 353.370 -9.7606 303.370 1095406 1.003 1.09A 2.064910 1.070

44000 440915 8239319 -9.o230 Mel".9 go0 1.74.305 1.4607 41.69406 2.034011111 !43I93 MANj -1*0 259.454 198113 103 I:Ih7I0 -093 2903S9
43000 4094% 609.510 -13.180 260.530 1.0409 6.75039 1.15134 1.5079 1.9709
43600 43648 870.090 -3.000G 27609150 101768 1.5321 1.1325 R.4471 1.9133 w
47000 473501 861130 -12.500 260.050 1.7109 6.1006 1.0945 1.2905 1.1656
47800 47513437610506 -3.500 370.050 1.0014 10111 1.0073 1.391 1.4170

474000 47750? 370.50 -13.900 370.05 1.05934 7.29019 1.0400 1 o.3578 3 .107660
47600 465103 8270.10 -1.0*30 370.05 l.ss?5 1.5190? 9S694 - 4 1.8043 1.054

"46000 46315 93370.5 -s.500 63370.5 1.754" -I 733 1 -60 1 09.561,0 - 1.8569 - 3 1.071
446800 40956 260.030 -3.500 363.030 9.5317 1.29136 9.407 1.94109 1.0015
40*00 46771 740.050 -.0066 8740.50 9.241? 109101 1.1795 .19036 OS9.75 2
460400 46974 370.090 -3.500 30.050 9.0034 10.7735 6.9129 1."130 9.5282
46.00 49176 870.650 -7.500 2706506 1.63945 10.637 6.7309 los7% 1*9.241
495000 49362? 870.050 -. 500 760.50 6.10359 10.0190 1.0351 1.1090 9.052.149800 45995 2660.00 -3.500 260.0530 6.4014 90.3015- 1.3915 1.?061 6.6127
*49400 49673 270.290 -.5060 270.9M .1*919 *6.444 6.0646 1.054 6.30743

492000 49990 270.050 -3.560 370.410 7.9277 .99136 7.6633 1.0531 1.3300

49600 50293 370.056 -3.500 370.050 1.0166 5.41977.66 100015S49 6.2636
50000 503904 76.0530 -3.500 370.0530 1.164 89175.03 - *S 1 7492o49.75 1 797396
50500 5090 370.050 -. 5060 270.090 7.1399 0531S9 710122 .10477 7.1976
52000 1413S 3706.50 -3.500 270.636 10.0936 61806 10.000 0.1007 7.06335
51500 51981 2709.650 -3.900 309.50 10.634 6.7192 0.0672 .1*396 1.1363

58705343 207.050 -25.00 2076.650 1.6908 4.33 56917.07 .30
58500 58O93 200.450 -t.s00 a70.450 106261 4.7145 1.456 102315 5.903
47000 544062 205.650 -6.S00 305.050 losses 3.6903 5.116-6 1.6171 5.0503

b3500 53954 703.050 -9.*500 3?093.0 94.7S81 7338100 *4.790 - .4845Z 1.3*051
540800 544038 2MAS2 -0.900 Moose5 4.5037 3.4175 493 #07 10.289 4.9406

L 4500 54971 276.6154 -3.360 1741.6150 949416 3.2014 9.0172 1.1963 9.76533

55000 54007 859.450 -13.f 700 39.50 3.90962 - 1 3.979 - *9437- 5.3066 4 90315222
55500 559169 356050 -15.100 250.050 3.7410 260041 3.7097 5.0518 9.1335

50000 95049 376*6341 -10.500 M50.s5 3.40624 6.301 .55 002.751031 3.79
50506 597007 255.6150 -17.900 355.850 801919 6*1450 34 40.41lO440 3.6049
570690 57520 253.650 -29.300 Me3.se 7.06a7 3.28 7o.0323 1.001 03.9310

500080 S91534 MA1U5 -18.00 2510560 2.0750 2.6049 7o"601 3.s1es 3.0363

56100 509043 349.050 -83.500 349.050 3.4890 1.6474 3.4059 9.1607 284913
59000 59553 340.250 -24.900 246.850 2.6332 $2.09 .04 6v.4673461 ?.0735
59560 00003 340.650 -20.300 240.650 3.1774 1.0332 62.140 3.12673 66065

Nos S1492*60do048749 ot 948 ,8117407620



Table 1I6
Geometric Altitude, Metric Units

A~ttitude Temperature Pressure Density

Z i) H(l T(K) t 1 TM (K) P imb) P (torr) p/p0  p (kg/rn3 ) p/p.

31000 37774 83*.610 -264U3 24*4610 307713 0 gols o.26 0 3.7820 *3 S.3666 3 4.3009 -3
34110 37971 R4*.311 -37.779 245,371 3666,69 2.7919 3.9309 S.2690 4.3522
30900 303697 l*9.47 -8129.073 92:04 3*9694 RAM04 34112? SIGS64 40127?
34*09 3636? 24.9416 -37.119 146.904 U.7294a 0.977 3.137 5.094 4.1206

30300 30999 A41.137 -31.013 244,13? 3.1996 2.4001 3.1540 4.4911* 366673
39400 39117 24*6.90 -24.460 346.090 301141 2.3311 3.0734 4*3923 3.5911
39006 39311 34*9.43 -23.907 3*9,1*3 3,0340 2.2733 2.9913 4.1361 3.4501
39690 39S91 24*.797 -83.353 349.791 1.94499 202126 2.9114 4.1141 3.351*

40Mc 39714 31e.31 -819.00 256.3S0 2.8714 *0 2.1131 0 2.a338 3 3.99S7 *3 3*2610 3
41090 3994? 211.903 -13.147 250.903 207951 24096S 2.710 3.6010 3,16sk
40490 401*! 19164S6 -81.094 201446 2.7210 260409 2.66111 3.7699 3.,0774
*0900 40343 215.100 -81.141 21200 foe 491 1.9670 Z66144 3*9661 R,9494
*4000 405*9 313.11 -20.094 32.59:1 .1:798 1.934S 3.5451, 31579 .909*24
41000 40737 I3*1.1* -20.039 253.114 2.9113 1.1039 2.4714 3.4164 2.8216
41200 40935 Mo3.s? -19.483 253,667 2,44S3 1.0341 2.4133 3o3183 2.7415
*1400 41132 354.120 -140.30 254.220 2.30132 167661 23.301 3.2632 2.*630
41900 41330 254.773 .10.377 294.773 3.3109 1,7393 2.2460 3.1709 9.5061
*1600 41537 311.325 -1741S5 315.325 le.2e## 160939 320209 3.0015 a.5155

*3000 41724 asses?$ -17.287 215.070 261999 0 1,1490 *0 8.1709 -3 2.99*6 -3 2.4447? 3
41300 41932 254.431 -169.119 1F14.431 2.1425 1,96070 2.1145 2.9107 2.3791
*1*00 43119 314.903 -19.1*7 '19.9903 1.0699 146593 3.0599 2.13291 2.3099
*3900 *2316 ZS7.539 -M6.14 217.539 2.0310 141248 2.0061& 2.7509 2.24*9
42044 43514 2a0.0$" -15.916 210.004 1.9e001141 1 .9949 2.9b4o733 21823
43400 43711 254,941 -14.109 210.141 1.9291 1,4472 1.0442 2.1909 2.1219
*3390 42900 259.193 -13.917 299,193 1.0099 1.4100 1.0113 2.52*7 2.00629
43400 43109 359.749 -13.*04 359.749 1.0317 1.3739 1.0077 1.1*7%6 ROO01
43999 43303 396.290 -12.051 2600.298 1.740 1.3307 1.7915 20346? 1.9500I
*3000 *3100 2600.51 -13.299 390.051 1.7393 1.3645 107191 RON&2 1.0902
"CO0O 436998 26*.403 -11.747 201.403 1.6949 *0 1.2713 *0 1.9726 3 2.2149 -3 1.8440 -3

4*300 4389S1631.95S -11.191 291.911 1.6510 1.2390 1.6302 2.1960 1.7933
*44400 44,92 202.508 -10.642 262.508 1.0699 1.2075 1.9069 2.139* 1.74141
44900 4*259 1343.96 -10.090 263.090 1.1992 161770 1.1409 2.0701 10.999
444090 44409 263.612 -9.130 263.612 1.5295 1.1473 1.5091 P.0214 1.6901

416060 44904 3164.14 -0,909 264.194 1.4910e 1.1103 1.4711 1.964,3 1.9051
*5290 44001 R0O.OM -0.434 264.719 1.4135 1.0902 1.4345 1.9120 1.S19
4S400 45070 291.*06 -7.002 26S.264 1.4170 1.0920 1.3904 1.0909 1.5191
45900 45275 295.821 -7.329 265.821 1.3015 1.0362 1.3634 1.0106 1.4700
*5000 41*72 MOM37 -6o?7? 299.373 1.3470 1.0143 1.3293 1.7919 1.0401

49000 41099 266.925 -60225 264.925 1.3134 4 9.8113 1 1*2962 3 1.7143 3 1.3993 *3

*92100 41697 207.477 -5.973 207.477 1.20071 9.6061 1*2639 1.96640 1.3917
*0#400 46064 266.020 .1.122 266.028 101649 9.3975 1.332S 1.9233 1.3251
*9900 *0291 360.580 -4.570 2680560 162179 9.1354 1.2020 1.1790 1.2869
464000 *9*0 2699.132 -4*.01 2699.132 141076 6.9094 1.0722 1.5375 1.2111
"4760 49*15 269.90* -3.499 239e.04 1.1105 8.6695 1.1433 1.496S 142217
07200 496532 270.836 -2@91* 270.23 1.1299 6.4755 t.115? 1.4%07 1.1091

47460 47049 M7O.O1 -8.050 279.950 1.1023 602971 1.0077 1.4107 1.1501II47990 47846 270.010 -a.1e0 27.6.50 1.0751 0.00941 1.0610 1.3039 1.1297
47000 47*43 M7O.OS -Ro100 270.910 1.0407 7.0990 100390 1.3499 1.1019
460060 47640 270.650 -los00 270.950 1.0229 *0 7.70 -Z 1 1.000" - 3 1.3167 -3 1.0749 - 3
46290 *7037 270.91 -2.400 270.910 9.9703 -1 ?o4843 9.0470 - 4. 1.2044 1.0401
44090 40634 270.950 -3.900 270.050 9.7332 7.3409 9.9019 1.2120 1.0227
409006 4031 210.695 -3.400 270.950 9.4943 701212 9.3700 1.2221 9.9790 * 4
408060 *46*20 70.410 -2.100 270.610 9.1910 6.9463 9.1399 1.1920 9.7310
49000 40925 370.01 -&*500 270.050 9.0336 0.7710 0.9115 1.1930 9.4920
49200 40032 Meese5 -2.500 270.050 80.1116 6.094 0.6999 1.1342 960590
49*00 49619 270.050 -2.400 270.960 0.991 6.4471 6.4031 1.109* 9.0317
49640 49219 270.610 -3.100 M70OW a.3645 9.2009 8.2748 1.6792 6.0099
49000 49*13 370.050 -2.106 270.650 861749 6.1341 0.0717 1.052l 60.5937

100W 49610 27f.w;: -3.100 270.630 7.9779 -1 1.9039 I 7.a735 S 1.02699 3 0.3827 -4

50500 10102 270.910 -l.100 270.050 7.4973 596234 7.3993 9*6S03 - 047.770
11000 10594 270.010 -2.500 270.010 7.6450 5.2647 695936 9.0090 7.4033
5150 11000 370.409 -2.741 270.409 9.9214 4.996S 9.5,349 6.1305 69.937
52090 11170 2699%031 -4.119 269.031 9.2214 4.9944 6.1441 0.0593 6.1701
12190 51267 207,654 -1.496 107.01* 5.0430 4.3832 5.797* 7.9601 9.2091
13090 13193 2MO27 -9.073 266.277 5.40873 4.1150I 9,4199 7.1791 1.8905
1310 13013 204.900 -0.210 2604.00 5.110 3.8693 3.0836 667741 1.5399
14090 531*1 8393.24 -9.029 293.124 4.0337 3.9219 4.7701 6.3961 5.2194
94500 14637 262%14*1 -11.003 203.147 4.15341 3.4012 4.4752 6.0260 4.9192

15000 141ES 200,771 -12.379 260.771 4.2125 -1 3.15099 1 4.1969 S .6410 -4 4.9379 4
19100 55030 359,391 -13.719 2M9.S9 3.90986 2.9902 3.93*5 1.3141 4.3707
59000 55511 358.019 -15.131 2S15.019 3.73b3 2.6424 3,9073 1.0445 4.1100
19500 59002 256*644 -19.509 2S6,644 3.5003 2.02S4 3.4545 4.7S13 U.8006
1700 50493 315.290 -17082a 255.230 3437111 2.410 3.2393 4.4738 3,9521
10oq 569905 M53O9 -19,217 213.093 3.0991 2,3020 3.0809 4.3112 3.64377
10000 57479 252.910 -80.932 252.911 2.6723 2.1S44 10343* 3.9627 3.2348
Moo0 S7967 251.144 -23.004 Z11.144 3.0782 2.0159 2.9121 3.7276 3,0430
19060 50457 249.769 -23.061 349.769 2.95132 1.6950 2.4643 3.905* 2.0*11
Mao0 50948 848439S -24.719 240.395 234396 1.0623 2.3109 3.29S3 Z.0900

-~~~~~ .'. -~ ....-...........--



66Tae
Geopotontiol Attitude. Metric Units

Altitude Tommernture pruawive Density

H(m) Z ZIm) T (K) t(10C) TM (K)I P (mb) P (torr) P/P0  p lkglm 3 )

60000 641172 2i1*S.*i -27.700 245.450 2.0314 - 1 1.5136 - 1 2.04046 4 2.0e32 -4 2.3536
kee 6650 e.:6 244*6116 -29.100 '244.050 1.0944 104209 168697 a.7043 202076

01000 611191 2*2.050 -30.500 2*2.050 1.7000 1.324o 107429 as5355 2.0069
511001 02101 2*1.250 -31.900 241.850 1.04506 1.23*3 196241 2.370* 1.o939"

6866 6ee 0211 239.050 -33.300 2394114 1911386 1.1497 1*9180 262804 166175
58119 63121 23111*411 -34.060 230.4f0 10*271 1.0704 1.4085 2.0051 107021

63000 63631 237*6050 -36.100 23*1.050 1.3202 9.9027 -2 143106 1.9520 1.11931163500 64141 235.050 -37.500 235.650 1.23506 9.8001 1.2194 168267 1.4912
040,0 640S1 234.250 -34.900 234.150 101489 0.0161 Jo1339 1.0?07 1.39*9
0*500 6S161 232.eSO -40-300 232.0508 160679 0.0103 1.0539 1.5970 1*3e*3

05000 OWE7 231.450 -41.069 231.450 9.9220 a 7.4421 a 9.7922 -5 1.4934 -4 182191 - 4
5O O 618 230.0501 -43.100 230P0S0 9.2140 609111 9.0935 1.3953 1.1390
60 0 00692 220.050 -4*4.00 220.050 0.5517 604150 0.4400 1.3031 1.0637"0S50 07203 227.150 -5*5900 227.25 7.93512 S.9519 7.0314 1*2105 9.9302 o II

07000 01714 2211.450 -47.300 225.050 7.31569 5.5190 ?02627 1.1351 968001
07500 68224 224.450 -40.700 224.450 60.012 5.1163 6.7320 1.0547 60642?
60000 60735 223.05 -50.100 223.050 o.3199 4.7403 6.2372 9.0707M S #.0577
00500 09240 221.054 -51.500 221.050 5.0525 4.3097 5.7700 9.1965, 7.0S90
09000 09757 22002116 -52090: 220.250 S.4171 440632 5.3463 0.9*03 6099%5
09500 70200 210.050 -149.300 218.8S0 5.0110 3.7590 4.9401 7.9770 0.5124
70000 70779 217.450 -55.700 217.450 4.0342- 2 3.4759- 2 49S736 - 7.4243 S 6 .06006 5
7050 71291 2160.05 -57.100 210.050 4.2830 3.2125, 4.2270 0.9001 S.0370
11000 71002 814.050 -50.500 214.6110 3.9564 2.9075 3.9046 6.4211 5.2*17
71500 72313 2133.050 -59.500 213*050 3.05130 2.7400 3.005S3 5.9500 4.0625
12000 72825 212.050 -400.500 212.050 3.3717 2.5290 3.3270 5.5237 *.1091
72500 73330 211.050G -61.500 211.050 3.1109 2.3333 3.0702 5.1205 4.16000
73000 73040 210.050 -62.500 210.050 260091 2.1520 2.0316 4.74*9 3.073*
73500 74360 209.650 -03.500 209.650 2.0451 1.9040 2.06105 4939S4 3.5001
74000 74072 200.050 -04.00e 200.050 2.4377 16820* 2.4050 4.0701 3.32251

74500 7530* 207.050 -05.500 207.050 2.2450 1.68*3 2.2162 3.0675 3.0755
75000 75096 200.050 -60.500 200.050 240079 -2 1.5110 2 2.0*06 5 3.4061 -S 2.0450 SI
7550 760*0 205.050 -07.500 205.050 199034 1.4217 1.6785 3.2245 2.0122
70000 70920 204.050 -00.500 204.050 1.75114 1.3136 1.7204 2.9013 2.433770500 77432 203.050 -09.500 203.050 1.0100 142062 1.5097 2.755 .2*294
77000 77944 202.050' -70.500 20296S0 1.4009 1.1107 194615 265456 2.0762
775o 70457 201.050 -71.500 201.050 1.3609 1.0207 1.3431 2.3511 1.9193
70000 70909 200.050 -72.500 2600.50 1.2501 9.37"0 3 1.2337 261705 1.7710
7050 79*02 199.050 -73.500 199.050 1.1470 86.009 1.1320 2.0029 1.035079000 79994 190.050 -74.500 190.050 1.0535 7.9019 1.0397 1.647S 1.5002
79500 S0507 197.050 -75.500 19.0650 9.60*"r 3 7.7492 9.5305 6 1.7035 1,3906

S0000 01020 196,650 -76.500 1969650 8.0627 -3 6.0476 3 0.7400 6 1.S701 -5 1.2017 5

015OSI33 19S.650 -7?.S00 195.050 6.1230 0.0932 0.0173 1.4405 1.1000

6100 824 10S ?oo 900 *42 *8s?3S *30Io7G2O 2S 9*SI-%SO1360 0i1S12 0?6 022104

GROO 63?2 91*56 -0*SG 12*GO 693904*696 *IS7 102829.298i
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Table I

Geometric Altitude, Metric Units

Altitude Temperature Pressure Density

Z (mn i(i) T() t (C' C)T TM 1K) P (mb) T P (torr)"PP p (kg/rn 3 ) P/pg

*0000 99439 1 024701 -860129 2*10002 15.-I 1.40-1 2. 1*71 -4 3.0960 - 4 M.100GO

*61596 1,9930 &4s.647 -17.1063 24*1647 240916 1.5386 1002'5 8.9093 8.3749

*100 *e8e 84.24 8S07 84.74 109151 j.4369 IOA907 807321 8.8303

'IN,0 30911 148.900 -s#62e 2102900 1.7083 1.3414 1.7650 8915*49 2*0938

*8100 61491 241.52? -399 i4.9 .17317 .s363 .291511 1.0434

*4100 63042 834.*64 -38.40* 134.664 140740 4.80159 10110* 104289 1.4280

*1000 *4342833.892 -39.010 233.292 1.0919 8 .19?9 -2 1.066* 4 14*311 -4 1.3323 4

*151,960 *432 2310281 -41.829 231.981 106174 .*6268 1.0037 120168400

66060 69322 230.S49 -4.*601 230.149 9.4609W 2 7.09611 9.3372 - 1.489*

6*500 *1811 229.170 -43.972 229.706 8.796? b.59011 *0*017 k.3072 1.091*

*7000 *6361 We7.00 -49.343 28.8007 0.1717 6.13a3 0.*006 1.2103 1.080*

*7500 60791 226.436 -46.714 226.436 7.1953 5.6969 7.4999 1.1*05 9.1390 S

*40000 *7200 82260*5 -8*0.00 281.065 7.0189 S.2941 *04*07 1.0917 0.9116.~

*10056 *7770 223.69S -49.45S 223.69S 6.1465 4.9108 6.4*09 1.0195 0.3881

*9000 *08159 888.325 -10.021 822.,381 6*.073 4.195* S.9942 9.1111 - S 7.7*90

*9500 *0740 8240.91 -5N.19 280.91 9.6324 4.2247 1.5500 0.000* 7.2493

70000 69230 219.101, -93.*16 219.1581 5.2209 - 2 3.91*0 2 8 .192* - 9 .2029 - 5 *.0616 S

7010 *97z? 810.811 -54.931 210.815 4.0378 3.6262 4.7739 7.0223 *,3039

7?0 021* 216*.4* -6 30 216.84* 4.47915 3.3599 4.4210 7.1966 S.6740

72000 71194 214.*63 s10.#v7 214.2*3 3.0*836 8.0774 3.7861 6.237*501

750 71*02 213.801 -9.* 2125 3.5479 2.6612 3.5015 1.7951 4.730?

730?711 1.00 S9*0.04 2132.30 3805 8.4*03 3.p373 1.3024 4,3938

73100 78**0 212.330 -6*1.020 811.3308 3.0021 8.8739 8.9919 40997S 4. 079*

740 ?3140 210.3153 -*27979 210.93S 28.0000 i.1008 2,7642 4.636* .7*

74500 ?3637 209.376 -6*3.74b 209.J7* 2.50*7 10402 252 .00353

7S000 74125 206.399 -6*4.75 206.399 2.3061 2 1.7912 -2 2.3569 - 3.9921 5 3,2S69 -S

75500 ?4614 207.423 -*9.787 207.483 8.2040 1.6531 2.1751 3.7016 3.0218

7*000 75102 206.446 -*6.704 206.*4* 2.0333 1.5851 MO00* 3.4311 2.8009

7*500 75590 280.4*9 -6*.601 201.4*9 1.10751 1.40*4 loss0* 3.1792 8.1913

77000 7*070 204.493 -6*.657 20*4 93 1.728* 1.29*5 1.70*0 2.9448 2.4039

7750 566* 203.517 -69.633 203.51? 1.5929 1.1948 1.9121 8.2*726 2.2259

7000 1.1006 1.4*01 295239 2,0603

70900 77054 208.S41 _706069 202:141, 1.4*73 1.141.3335 2.33S3 1.90*3
?7752 201.15*9 -71.105 201.5*5 1.35111103

79000 70030 200.590 -78.560 200.190 1.2437 9.32053 - .241*007 1.76303

79500 70110 199.*14 -73.13 199.614 1.1443 0.5032 1191.7 1.56303

000 7900* 198.639 -74.511 190.639 1.0524 - 2 7.8942 - 3 1.0307 - 1.0450 S .0*

600500 79493 197.6*3 -75.4*7 197.663 9.67*1 - 3 7.2577 9.S496 6 1.7054 1.3921

01000 79981 19*.686 .?*04*2 196.600 8.8923 6.6698 80.7619 1.5750 118705
01500 004*0 195.713 .77.437 19S .717 0.1*87 6.1270 a.*914* 1.1070

02000 0099* 196.739 -70.411 194.739 7.5009 S.66261 7.4028 1.3*10.95

62500 01443 193.7*4 :79.30* 193.7*4 6.6040 5.140 .340 1.1370 9*1.0101

03000 $1930 198.790 .80.360 198.790 8.3167 4.1379 S.71234 1.1414 9.317s?

03500 92417 191.61S -81.335 191.015 5.7930 4.3411 S.7410 9.6905-8 6 0.9134

04000 68904 190.041 -08.309 190.041 5.3105 3.9*38 .409*40 -6 793

04100 83391 189.67? -03.203 189.0*7 4.06*0 3.6498 4.4024 8.9282 ?.28063

050 006 10.93 -485 *003 4.4S66 3 3.3429 -3 4.3905S 6 0.219* - * 6.7099 6

01500 043*5 107.920 -85.230 1I7.920 4.0002 3.0604 40* .*1614



68 Table I
Gbometic Altitude, Metric Units

Altitude Temperature Pressure Osnelty

Z (im) H (m) T (K) t (0c TM (K) P (mb) P (torr) P/P, p (kpnm3 ) pip0

86000 84852 186.87 -86,28 186.95 3.7338- 3 2.8006- 3 3.6850- 6 6.9S8- 6 S.680- 6
86500 85339 186.87 -b6.28 M-96 3.4163 2.562, 3.3716 6.366 5.196
87000 85825 186.87 -86.28 18o.91 3.1259 2.3446 3.0650 5.824 4.754
87500 863-2 186.87 -86.28 187.00 2.8602 2.1454 1.8228 5.328 4.350
88000 86798 186.87 -86.28 1871.3 2.6173 1.9631 2.5831 4.675 3.980
88500 87285 186.87 -86.2d 187.06 2.3951 1.7965 2.3638 4.460 3.641
89000 87771 106.87 -86.28 187011 2.1919 1.6440 2.1632 4.081 3.331
89500 88257 186.87 -86.28 187.16 2.0U60 1.5046 1,9797 3.734& 3.048

99000 88744 186.87 -66.28 187.21 1.8359- 3 3.3771- 3 108119- A 3.416- 6 Z.789- 6
90500 89236 186.87 -86.28 187.28 1.6804 1.2604 106564 30126 2.552
91000 89716 186.87 -86.28 187.36 1.5381 1.1S36 1.5179 2.860 2.33S
91500 90202 186.89 -86.26 187041 1.4078 1.0560 1.3894 2.616 2.136
92000 90688 186,96 -86.19 187.64 102887 9.6662- 4 1.2719 2.393 1*953
92500 91173 187.08 -86.0? 187167 1.1798 8.6490 1.1643 20168 1.786
93000 91659 187025 -85.9u 188.16 1.0801 8.1014 1.0660 2.000 1.632
93500 92145 187.47 -85.68 "88.51 9.8896- 4 7.4178 9.7602- 1 1.628 1.492
94000 92630 187.74 -85.41 188.92 9.0560 6.7925 809375 1.670 1.36394500 93116 188.05 -b5,10 189.39 8.2937 6.2208 8,1852 1.526 1,2di5

95000 93601 188.42 -84.73 189.92 7.5966- 4 5.6979- 4 1.4973- 7 1.393- 6 1.131- b
955¢C 94087 188.84 -84.31 190,S2 6.9592 5.2199 6,8082 1.273 1.039
96000 94572 189.31 -83.84 191.17 6.3765 4.7828 6.2932 1.162 9o486- 7
96500 95057 189.83 -83.37 191.90 5.8439 4.3833 5.7615 1.061 8.6600
97000 95542 190.40 -82.76 192.69 5.3571 4.0181 5.2870 9.685- 7 71906
97500 96027 191.04 -82.11 193.55 4.9122 3.6844 4.8480 8.842 7.218
98000 96512 191.72 -81.43 194.48 4.5057 3.37%5 4.4468 8.071 6.688
98500 96997 192.47 -80.68 195.49 4.1342 3.1009 4.0802 7.367 6.014
99000 97482 193.28 -79.87 196.58 3.7948 2.8463 3.1452 6.725 S.%90
99500 979f7 194.15 -79.00 197.74 3.4u46 2.6137 3.4390 6.139 5,011

100000 98451 195.08 -78.07 19•.00 3.2011- 4 2.4010- 4 3.1593- 7 5.604- 7 4.575-
101000 99421 197.16 -75.99 Z01.75 2.7192 2.0396 2.6837 4.695 3.833
10200; 100389 119.53 -73.62 204.88 2.3144 1.7359 2.2841 3.935 3.212
103000 101358 P02.23 -70.92 208.42 1.9742 1.4808 1.9484 3,300 2.694
104000 102326 205.31 -61.84 212.41 !.6882 1.2663 1.6661 20769 2.260
10500o 103294 208R,)' -64.31 Z16.93 1.4477 1.0859 1.4268 2,325 1,898
106000 104261 212,89 -60.26 •222,09 1,24S4 9.3411| 5 1.,2291 1,9S4 1059b

107000 105229 217.63 -55.52 228.02 1.0751 8.0642 1.0611 1.643 1.341
108000 106196 W23.29 -49.86 235.00 9.3186- 5 6.989? 9.1970- A 1.381 1.128
309000 107162 230.33 -42.82 243.53 8.1142 6.0862 8.0081 1.161 90475- a

11-J00 1081d9 240.00 -33.15 Z54.43 7.1042- 5 5.3286- 5 7.0113- A 9.708* 8 7.925- 8
111000 109095 252.00 -21.15 268,91 6.2614 4.6965 6.1196 8111 6.622
112000 110061 264.00 -9.16 203.00 5.5547 4.1664 5.4821 6.838 5.582
113000 111026 276.00 2.85 297.17 4.9570 3.7180 4.0922 5.811 4.7$4
114000 111992 288.00 14,85 311.40 4.4473 3.3358 4.3892 40.95 4.061
115000 110957 300.00 26.85 325.69 4.0096 3.0075 309572 4.289 3.501
116000 113921 312.00 38.85 340.04 3.b312 2.7236 3.6837 3.720 3.037
11'000 114885 324.00 50015 354.43 J.3022 2.4768 3.2590 3&246 2.650
118000 115849 336.00 62.85 368.48 3.0144 2.2610 2.9750 2.847 2.324
119000 116813 346.00 74.85 383.37 2.7615 2., V13 2.7254 2.509 2.048

120000 117777 360.00 86.85 397.9s 2.5382- 5 1.9038- 5 2.5050- A 2.222- d 1.814- 8
121000 116740 371.89 98.71 412.38 2.3401 .7552 2.3095 1,977 1.614
122000 119703 383.55 110.40 426.66 2.16.5 1.6228 2.1352 1.767 1.442
123000 120665 394.99 121.84 440.74 2.005b 1.5043 1.9793 1,585 1.294
124000 121627 406.ic 133.07 454.64 1.8635 1.3977 1.8391 1.428 1.166
125000 122589 417.23 144.08 468.35 1.7354 1.3016 1.1127 1.701 1.054
.2600a 13551 428.00 154.69 481.49 1.6194 1.2147 1.5983 1.171 9g551- 9
127000 1?45a2 438.64 165.49 495.26 1.5141 1.1357 1.4943 1.065 8,694
128000 325473 449.04 125.89 506.4t 1.4183 1.0630 1.3997 9.717- 9 7.932
1290a0 126434 459.25 186.10 521.49 1.3307 9.9810- 6 1.3133 8.889 7.257

1300o0 127395 469.27 196.12 534.36 1.2505- ti 9#3795- 6 1.2341- A 8.152- 9 6.655° 9
13100o 128355 479.09 Z.^594 547.08 i.1769 8#8275 A.'615 7.494 6.118
03200^ 129315 488.74 215.59 659.64 1.1092 8.3196 1,0947 6.904 5.636
13302o0 133274 498.20 225.05 572.06 1.0468 7,8513 1.0331 6.37' 5.204
134000 131734 507.48 234.33 584.32 9.8907- 6 7.4187 9.7614- 4 5.89) 4.814
135000 132193 516.59 243.44 596.44 9.3568 7.0182 9.2345 5.465 4.461
116000 1j3151 525.53 252.38 608.42 8.8617 6.6468 8.7459 5.014 4.142
137000 134110 534.29 261.14 620.75 d.4018 6.3019 8.2919 4.719 3.852
138000 135U8 542.90 269.75 b31.9N 7,9739 3.9809 7.8696 4.396 3o588
139000 136026 551.34 218.19 663.51 7.5761 5.6818 7.4760 4.101 3.348

14000 13,983 569o63 286.48 654.94 7.2028- 6 5.4026- 6 7.1087- 9 3o831- 9 3.128-
1410C0 137949 567.76 294,$1 666.23 6.6%50 5.1416 6.7653 3.584 2.926
142000 138891 515.73 302.50 677.40 6..294 4.8974 6,4440 3.358 2.741
143000 539354 583.56 310.41 688.44 6.2243 4.6686 6.1429 3.150 2.571
144000 140810 591.24 316.09 699.36 5.9380 4.4539 5.0604 2.998 2.415
115000 141766 5V8,78 325.63 710•5 5.669' .2522 5S59R0 20181 2,270
146000 142722 606.17 333.02 720.82 S54162 4.1625 5.3454 2.618 2.137
147000 143677 613343 340.28 731.38 5.1781 3.6d39 5.1104 294,,6 2.013
148g00 144633 620.55 34?.40 741.81 4.9538 30156 4.8890 2.326 1.899
149000 145987 627.54 354109 752.14 4.7421 3o5569 4.6801 2.196 1.793



Table I 69
Geometric Altitude, Metric Units

Altitude Temperature Prossure Density

Z1(mi) H(mn T WK t (CC) TM 1K) P Imb) P (torrP . /Po p (kg/m3) p/p0

M0000 146142 634.39 361.*4 762.35 4.1422- 4 3.4070. 6 4.400- 4 2.076 9 1.694- 9ISIOOO 147496 641.11 36:7.97 M.450 433 .53 4.1964 i1~3 1.603

o4OO0 140,450 :47.72 374'17 782.44 6:1746 3.1312 4.1200 1.8S9 1.517
153000 14404 654.20 381.05 791.32 4,0054 300643 3.9530 1.761 1.430
1140.0 1014107 8410.14 37.M 1 402.10 3.08451 2.e040 3.7948 1.070 1.363
ISSO00 101311 b4.40, 393.61 $11.7? 3,6930 2.7700 3.6447 1.585 1.294
116000 151243 672.92 399.7? 421.3 3.15487 2.6617 3.5003 1.1OS 1.229
1S700 1S3216 670.93 401.70 030.01 3.4116 2.SSS9 3.3670 1.431 1.160
11s000 I14160 444.4J 411.68 140.18 3.2013 2.4612 3.2384 1.361 1.111
159000 11s120 690.61 417.46 049.4S 3.1174 2.36403 3.1161 1.29S 1.017

140000 116972 696.29 423.14 615.63 3.0390- 6 2.2798- 6 2.9997- 9 1.233- 9 1.007- 9
161000 117023 701.86 420.71 067.71 2.9272 2.1936 2.4009 1.175 9.493- 10
162000 IS7974 707.33 434.18 674.70 2.8201 2.1113 20833 10121 9.140
163000 310921 712.70 439.51 0es.60 2.7181 2.0387 2.4025 1i069 0.7.1
164000 IS9075 717.96 444.81 094.41 2.620? 1.9657 k.5864 1.021 0.333
164100 160646 723.13 449.908 903.13 2.5270 1.0960 2.4947 9.750- 10 7.959

166000 161171 728.20 4SS.OS 911.77 2.4390 1.4294 2.4071 9.319 7.607
167000 16272S 733.18 440.03 920.32 2.3541 1.7657 2.3233 a.911 7.274
168000 163674 738.07 464.92 928.70 2.2730 1.7049 2.2432 6.525 6.960
169000 164623 742086 469.71 937.16 2.19S3 1.6466 2.1666 8.161 6.662

37000 165S72 747.57 474.42 945.44 2.1260- 4 1.5909- 6 2.0933- 9 7.815- 10 6.300- 10

I7I00 3466S21 752.16 479.03 953.66 2.0b99 10.371 2.0231 7.406 6.113
172000 167469 716.71 483.56 961.42 1.9217 1.40464 1.95S 7.178 5.619
173000 168417 761.16 484.01 969.89 1.9164 i.4374 1.0913 .6.63 5.619
1746000 169364 764.13 492.34 977.07 3.0537 1.3904 1.4295 66.04 5.391
17SO96 170311 769.81 496.64 943.7? 1.7936 1.3453 1.7702 6.339 5.174
176000 171210 774.01 s00.64 993.62 1.7360 1.3021 1.7132 6.066 4.968
177000 172205 177614 504.99 1001.30 1.6806 1.2605 1.GS66 5.046 4.773
170000 173151 702.19 109.04 1009.07 1.6274 1.2206 1.6061 S.610 4.104
179000 174094 186.17 S13.02 1016.69 3.1763 1.1023 .15S57 5.401 40409

160040 17S043 790.07 116.92 1024.24 1.5271- 6 1.145s- 6 1.1072- 9 5.194- 10 4.240- 10
181000 371909 793.89 520.74 1031.72 1.4799 1.1100 1.4606 4.99? 4.079
102000 176934 797.65 sz4.10 1039.13 1.4345 1.0759 1.4157 4.609 3.926
163000 177879 601.34 520.19 1046.47 1.3907 1.0431 1.3726 4.630 3.779
104000 170424 :04.96 131:61 1013.71 1.3457 1.0116 1.3310 4.459 3.640
101000 17976 006.51 135.36 1040.96 1.3081 9.8117- 7 1.2910 4.29S 3.106

146000 160712 812.00 $36.8b 1060.11 1.2691 9.5109 1.2125 4.139 3.379
187000 61414 8115.42 S42.27 107S.19 1.k31S 9.2368 1.2154 3.990 3.2S7
186000 162606 816.78 545.63 1082021 1.19S2 8.964#9 1.1796 3*847 3.141

189000 183543 022.00 140.93 1049.17 1.1603 0.7020 1.1451 3.711 3.029

190000 184406 645.31 552.47 1096.07 1.1296- 7 7.349 .41 3.051- 10 2.923- 10
191000 57.920 8290,9 SSS934 1102.90 1.0940 6.2060 10.0797 3.46 2.821
192000 16371 8310.61 SS1.461 110.6 1.0. -7 7.3707 0488 3.336 2.743

193000 167313 035.67 561.02 11160.0 103324 7.7435 9 0139 3.2.2 2.630
194000 18257 035.70b 5.4352 1723106 1.0031 7.5242 9.9003 1to 3.112 2.940
195000 1891V6 060.62 569.47 1129.67 9.7491- 7 7.3124 9.06216 3.006 2.45
196000 194137 643.02 S79.36 1136.2. 9.4763 7.1078 9.3524 2.90S 2.372

197000 191075 846.32 5•.320 1142.71 9.2127 6.9101 9.0922 2.109 2.293
192000 1V2019 049.14 575.99 1149.14 7.9560 6.7190 7.6408 2.716 2.217
199000 19290 9 051.72 170.7z 1204.70 8.711.0 6.533 .91971 20626 2*144

200000 1943099 14.Sb 581041 1161.1s 8.4736- 7 6.5.1 ?7 8.3626- to 2.S41- 10 2.0740 to
201000 192034 057.20 404.05 1164.13 0.e432 6.0139 0.130 2.9045 ?.007

240000 192776 09.70 45.663 9 1722.35 .40204 6.0151 7 .9116 2.379 1.902
233000 209674 661.292 129.17 11800S ?.8048 S.8541 7.7028 2.303 1.030
.?24000 29703b 66732 49146. 1156.64 7.5962 4.6976 7.4963 2.230 10.20
205000 192794 467.26 494.11 1192.71 7.3942 S.5461 7.291 21.10Z 3.264
260000 199034 069.67 496:.2 4 114.73 ?:1.9: 5.3994 7.104S 2.092 1.08.2
237000 200472 072302 420.07 12 4170 0.092 5.2573 6.9173 2.02? 136iS
203000 201410 94.3.7 601.19 1241.2z 652729 5.1190 6.7364 1.964 l1603
209000 202347 876.61 6032.0 1216.49 65.640 4.9863 6.0610 1.904 1.554

210000 203264 879.80 605.69 1222031 6.0456- 7 4.5741- 7 6.3910- 10 1.346- 10 1.507- 10
211000 201 1 001.03 607.88 122d.09 4.3067 4.7319 b.2262 1.390 1.46t
212000 203508 083.18 610.03 3230.32 6.1468 4.6105 6.0664 1036 1.417
213000 20601 4 904.29 612.14 1239.07 5 39899 40.4928 .9.15 1.623 1.03?
224000 201037 804.03 614.21 1245.107 5.0377 403796 5.613 1.0633 .333
215000 207366 989.39 616124 3jS.373 5.6900 4.2619 5.6156 1.545 9.494
216040 208902 891.39 610.24 1256#?T S.5468 4.1604 S.4743 1.538 1.il56

217000 209132 091.34 603.20 12613770.0 4.5 4.0562 .23371 1.393 1.91.
218000 210772 695.27 622.12 126YO23 S.2729 309550 b.2040 1.450 1.103
2?9000 211?06 897.16 624001 1272.65 S.1420 3.8568 5.0?49 1.408 1.149

2?0000 21?641 699,01 02,86 127O.0z S.0149- r 3.7615- 7 4.9494- 10 1.367- 10 1.116- 10
Z21000 2135 ý 900.83 621.68 1283,34 4.0915 3.6689 4.8276 1.3ad 1.064
222000 214509 902.6? 629.47 12860.63 4.1117 3.S791 4.7093 1.290 10053
22300o 2IS442 904.31 631.22 1293.47 4.6S53 3.49113 4.5944 1.253 1.023
22400o 216375 906.09 6j2.94 1299007 4,S422 3.4069 4.4826 1.218 9.943- 11

225000 21730 91107.7 b34.63 1304.43 4.4329 3.324S 4.3144 1.114 9.665
226000 218241 909.44 636,29 1319.4S 4,3236 3.2400 4.2690 1.151 9,6395
227000 219173 911.07 631.92 1314.43 4.2219 3.166? 4 166s 14119 9*134
Z220004 V14105 512.67 63Y.$2 1319.47 .1210 3.0910 4:0671 1.066 84882

229000 221037 914.24 641.09 1324.47 4.0230 3.0175 3.9704 1.013 0.638



70 Table I __

Geometric A~tituds, MW.-, Units

Altitude Temperature 
DensityJSI I ...

ZL(m) H T)U) t(C ~bm H (m T (K) t C) T (K)b) P Itorr P/PO p (kg/mrn) P O230000 221969 91S.78 6*2.63 1329.*3 3.9276- 7 2.9469- 7 308763- l0 3.029- 10 6.*02- 31231000 222900 917.29 64.14 1333.3S 3.8349 2.8764 3.784u 1003 8.373232000 223031 910678 6*5.63 1330.23 3.7.40 2.1088 3.695. 9.7*1- 1 1 7.95

233000 o 76 2 9 20 .2 6 *7.09 13 3 *.07 3.657 3 2 .7 *30 J.6093 9.479 7.73023*060 25692 921.67 6*8.S2 1380.67 3.5718 2.6791 3.5253 9.225 7.630235M 0 126622 92#07 649.92 1353.6* 3.4088 2.6168 3.4*32 80.9?9 7.329936000 227.2 4 651.30 1358.37 3.406980 2.5562 3.3634 0.740 7.135237000 2261 925.01 652.66 1363.06 3.329* 2.4973 3.2859 6.509 6.9*6230000 229*31 927.1* 653.99 136e.71 3.2529 2.4399 3.2103 0.26S 6.76b239000 2303*0 9280.4 655.29 1372.33 3.170* 2.36*0 3.136 0.0068 6.666

2*0000 231268 929.73 656.5" 1376.91 3.1059- 7 2.3296- 7 3.0653- 10 7.858- 11 6.415- 11
241000 232191 930.98 61 .83 13819.6 3.0353 3.2767 2.9936 7.6S4 6.74662710 233125 932022 65907 1385393 2.9675 2.22b1 2.9272 7.7j6 650872 2300o 23*053 933.43 660.28 1390.*o 2.8996 .70109 2.8616 75.65 S.6JO24Oo 234980 9386a 661.47 1394.a4 2.8373 3 5 207973 7.o09 5.759

24SO00 23S998 93S.79 662.64 13990•9 2.7708 2.0073 2.734b 6.898 S.631

46000 236835 936.94 663.79 1403.66 2.3089 212316 2.673s 6.723 S.4862675.0 237761 938.07 664.925 2.0534 6.02 4.3o0

676.05 3*53.49 2.077* 1.5802 2.0502 4.979 S.306

200 23688 93I 666.03 1 12.30 2.S898 13.524 2.0039 6.3. 8 S3201269000 239617 940.26 667.11 1*16.3* 1.9325 1.4992 7 .4994 6.227 3.879

263000 240046 941.33 66.018 1320*A. 21.467- 1 .10* 1 9 2.4435 10 6.073- 11 .79b7-262000 251366 942.38 669.73 1*9.07 1.4922 1.2168 23906 57922 4.83f265300 262391 943.41 680.3b 1429.16 1.3692 137790 2.3380 4O.12 3.0112 63 0 0 0 2 53 3 1 6 9 54 . 4 2 6 7 1 .2 7 1 33 J. 3 0 2 .3 1 7 S 3 .3 6 9 5 2 0 2 4r0 7 3 .6 1 6

265000 25*396 9455.1 62.026 14370.4 2.2670 1.7004 2.23764 5.424 .465

zSSOOO 24S|65 946,38 673,23 1441.41 2.2175 106635 2.1a88 S.3bO 4.37S
256000 256089 957.39 676.19 1645.51 2.1698 1.6225 S1.76 5.229 4.Z69217000 25623 950.28 675.13 1449.71 21230 1:59.-4 2.973 b.100 4.21b260000 257937 979.20 6768.3 193.59 230.773 3.5268 2.0502 4.979 3.061269000 248860 956.10 676.95 14S9.43 2.0328 1.3248 2.0063 .0859 3.961

260000 259789 959.99 677.84 1461.34 1.9894- 7 13.922- 7 1.9634- 11 3.738- 11 3.o871- 3

261600o 250706 951.86 678.71 1465,.*2 1.9470 1.4604 1.921S 4.629 307191

263000 259939 952.77 666.62 30.8 3579331 ,5* 
l6 

.8

262000 256083 veo.07 67.33 369* 1.9056 13.293 1.880? 3.519 326.9273000 261256 963.38 680341 13729.4 1.8652 1.3990 1.'408 3.412 3.601267*00 263273 93.739 681.24 153.6 *A 10.58 1.3697 1.802o 4.307 3.716265000 264395 925520 602.05 15dO.43 1.747* 1.0306 1.7640 4.206 32.37266000 265316 93.299 690.80 14d4.17 1.4998 3.0* 10 3.25* 2.65t

70000 &S623? 9563.66 607?62.0 13 1.@31o 1.372*9 3.10? 2.356

2600 263 508 683.63 148I.Al 1.7131 1.28S0 1.6907 4.011 3.274
262000 M2IS 957.13 68.391 15 573 1.2581 .3*04 300.7 3091 2.198269000 258029 958630 63.315 1596.18 1.642 1.02319 1.6209 3.300 321.3

2700000 265609 959.07 689.69 3593.38 1.6073- 7 1.2073- 7 1.5872-0 10 3.730- 11 3.Ob5- 11271000 259919 959.77 6636.2 1502.38 1.572 9 1.1813 3.2643 329652 2.981272000 276039 9606.8 67.033 3539.96 1.2552 19.169 1.2389 32.60 2.91327300o 261798 96171. 694.03 1509.46 3.306 1.1330 3.21908 3.786 2.826278000 262671 9618.7 689.6 • 3512.96 1.0795 1.1097 1.8602 3.407 2.78120So0c 263797 962.S4 689.35 1516*.4 13.392 1.0870 1.6302 3.329 2.718276000 2686IS 963.21 690.0, 1552.85 , 1.357 1.0647 1.401o 3.254 72.1627?O00 26S234 9639.6 690.71 1523.30 1.3906 800530 1.3724 3.050 M0796278000 266352 967 .30 691.35 3559.3* 3.3121 6.3*33 1.097 2.465 202.8
269000 *76726 970.63 691798 1530.05 1.3306 1.0010 1.03171 3.039 2.81
280000 268187 9673 3b 692.60 15336 36 153076- 8 9.8071 - 8 3.05* I 0 2.3 6- 3 1 .92 *3- 11

291000 269102 966735 6938.0 1536.69 1.0411 9.6093 .02634 2.903 26371

262000 270021 966.9S 6930d0 1539,98 1.2553 9,4156 1.2389 2.84.0 2 .318
283000 270938 9672S3 699.38 1543723 1.2301 9.0263 1.0210 2277 W .267293000 207009 967.11 694.696 1576.42 1.2050 7.5* 96 9. 22.7 1.362 95 0 0 0 2 027 7 1 9 67 3 .3 7 0 0 .1 6 19 5 v7 7 1. 1 8 1 3 7 0 16 0 1 1 659. 3 26 . 7 9 . 72 67

2900 2397 7318 70.6 36031 9.78 .25603 1.5*6 2.6%33 .7*16

286000 273686 9697e. 690.07 3582.33 9.4877 8.6831 1.162t 2.097 23.0a297000 274602 969.77 696.65 1666.21 1.1346 6.970 19.119'7 2.050 3.0288000 28*5T 970.34 69703. 15S9.31 191121 6.8*103 .0913 1 .99285 2o2d289000 276435 970.8 6970.68 169.99 1.0900 8617089 1.0758 2.431 1 .98

39000o 2773*7 8 976.3 690.86 15965.3 1.77060 6 8 30141- 6 10651513 1.2°33 1.941- 11291000 278962 971.0 698.70 13568030 1.0.73 6.0659 1.0337 2.326 1.437292000 2 79 176 9 726 34 6990 19 1 1 .46 7 0 6 3 50 563 7 ,60* 3 1. 6 1.8 59
293000 280093 9729.3 6906.8 161'* 1.0066 7,5698 97.41290 1 23?. 618 1.3132930000 58160 973.31 70600.16 3M.31 978682- 4 723018 9.739z 2.1. 9 1.279

295000 281917 973.07 100.63 1580.31 9:6751 7,2S69 9.5486 2.133 1.741?96000 282830 974.21* 701.09 15ai031 9.4862 7.1152 4.3622 2.081 1.70,6
29?000 28397* 97400 0 701.55 15861.2 953*1. 6.9766 9.1797 2.043 1.661298000 284656 97831. 701.99 1589.12 9.1605 65.610 9.0013 14999 1.632231000 283068 9703.9 702.73 36397.5 8.4036 6.0862 6.8263 1.37 1.32d0
300o0o 286480 976.01 702.86 IS94.43 6.7704- a 6.5783- 8 8.6551- 11 1.9j60 11 10564- It
302000 328303 9?6285 703.69 16*02. 51 68.20 6.3268 6.3240 1.336 1.49930400o Z90125 9-7.6h 704.50 1606.00 6.1139 6.009 0.0078 1060 1.-37

306000 2919(o6 978.43 ?05.28 1611.46 Ys061 5.8551 ??• 08 .7308000 293766 979.18 ?06.03 ?6, ,. . 1 2 0 3 87 0402 1.6 18 1.37031000ol 29 5505 9?9.90 ?06.lb 162 .l.13 7.228S S.4218 7.1329 1* $52 1.26731200o 297403 980.60 W.0,• 6, 6575215,66 og106316000 29• 6o0 8 1 :3162.47 6.697S 500235 6.6099 1.429 1.1673100 301035 981.93 706.70 637.$3 6.440Z 4.836S 6.3639 1.37z 1.120•114000 302650 9824$5 709.1*0 1642.S1 6.2090 4*6572 601278 1.317 1.075

•+ 
+ 6



Table 1 71
Geometric Altitude, Metric Units

Altitude Temperature Pressure Density

Z f(m) H (m) T (K) J t(°C) TM (K) P (mb) P(t°r) IP/P 0  p (kg/M 3 ) p/p0
320000 304663 903.16 710.01 1647.42 5.9796- a 4.48b0. a 5.9014- 11 1.264- 11 1.032- 11322000 306476 983.74 710.59 1652.S 6 5.7593 4.3199 5.6640 1.214 9.913- 12324000 308287 984*31 711.16 1651.03 5.5480 4.1613 5.47S4 1.166 9.021326000 310097 964,85 711.70 1661.73 5.3450 4.0091 0.2751 1.121 9,147328000 311906 985.37 712.22 1666.37 5.1s02 3.0629 .0028
330000 313713 9 9b.30 712.73 1 729. 22 2. 9918 0224 6 2. 09 82 1.027 8 0. 78
332000 317521 989.36 713.022 1673.05 4.787033 3.1877 7207 90946- 12 8.119336000 314327 989.44 713.69 16.8o9, 4.6106 3.0102 4.5503 9.561 ?.080343600o 319132 982.29 719.10 16704.9 .0.14 3.03338 4.3865 9.193 7.505338000 340937 997.73 7149.3 1680.62 2.2052 31.942 2.94 8.191 7.237• 340000 32273a 988o15 715.O0 1692.9# 4.1320- 8 300992- a 4.0779- 11 8.503- 12 6.941o 12
362000 324639 98.756 71.591 16.03 3.09846 2.986? 3.932S 8.179 6.0617370000 326340 982.96 715.81 1701.60 3.8430 2.0625 3.7927 7.069 63.24376000 328139 989.3. 716019 17050.2 3.7068 2.1803 3.6S83 .4572 b.l72308000 329938 989.70 7160.5 17095.9 32.720 2.6821 3.5290 7.287 5.9. 6735000 331735 990.06 710.91 1713.S3 2.1698 2.3676 2.1057 ?4.1' 3.525378000 333531 990.04 7W.74 17176.1 .109 1d 2.0966 342851 627Sl 3.307382000 335326 990.03 71715 17217.6 3.2190 2.4092 31.70o 6.070 3.159O38000 337120 991.05 717.90 1720.36 1.0990 2.3250 3.0592 6.259 5.109358000 338913 991403 711.20 1729022 2.9919 212490 2.9526 6.029 4.920

360000 365600 991.06 718.50 1733.o7 281778- a 2.1661- 1 2.7501- it 5 805- 12 4.739- 12362000 327496 991594 710.79 17367.0 2.7184 280910 2.7513 3.592 4.565364000 344286 9920.21 719.06 1740.S9 2.691 2.0188 2.6563 93.327 4.397366000 346?07 9925.8 719.33 194.15 2.69 1.9492 2.5847 S.190 .023436000 340562 995.53 722.39 1797.61 1.5527 1.66 2.5366 5.001 2.083370000 349648 992.09 719.03 1781068 2.0234 1.812? 2.3917 2.820 3.930372000 37430 993.022 720.07 1704.32 2.3405 1.7006 2.3099 2. .40-2402000 376096 995.97 720231 158.094 2.2600 1.0695 2.2312 .78 3.60655376000 378002 993.068 720.53 17620.13 R1.39 1.6380 2.4153 4.316 3.S24378000 386726 903.89 72.067 1766.10 2.148 1.05152 9 2.0962 2.521 3.034

380000 358336 996.10 720391 166 .0 1.5289- 20117- .013- 12 3.076- 12382000 360346 996.30 721.015 1773.19 1.9696 10.973 1.9739 2.870 31159384000 362129 997.35 721.35 1770.71 1.9033 1.0276 1.8783 3.732 310. 6386000 363903 997.68 721.053 18784.?2 .639 1.3797 1.0153 3.599 .0930388000 36S856 994.86 721.71 148347 163778 .3333S 6..838 3..72 2.834394000 3672S6 997.06 724.80 1660.07 1.7184 1.2889 1.06959 3.3S 2.7. 4396000 369231 995.021 722.06 190.68 1.06611 12.60 1.6394 3.2. 2 0.2063398000 371005 997.37 722:22 1792.16 S .76059 1.2047 7.6S09 31008 215.346000 342178 997.53 7224.7 1676.48 7 .501 - 527.66 1.5.0324 3 1009 2.146398000 37259 99576. 7224.3 1801.08 1.5013 5.1269 17.817 2.904 Z.370

44400000 376320 99.083 722,68 1804.94 1.0518- 9 150009. 9 194328- 11 2.803- 12 2.088- 12
402000 37809 0 99 5.97 722: 82 182 8C 00 1.4040 1053 | 3856 7020 0 "
4046000 374867 996.10 722495 1668.4 6.03669 '.1500 1.3401 1.61 1.034406000 341626 996.23 723500 191.94 1 .3134 9.100 9 1.2965 26251 2.099132408000 383392 996.36 723.21 1819.41 1.270S 9.5295 1o. a 2.43. 1.987454000 3737S8 9968.9 720.39 1904.98 605291 9.2189 1.2130 2.350 1.910412000 346922 996.60 723.25 1290.39 .10891 8.9.92 1.1736 .0269 1.653
414000 388686 496.72 723.S7 1026.90 I01S06 8.6299 1.1355 .2.102 1.709
416004 39042 0 9960.83 72.3068 1132.062 5.093 8.3. 1.0908 20117 10.724
41800o 392210 996.94 723.79 1835.96 1.0774 8.0812 1.0633 2.004 1.669

420000 439395 99?.00 723089 1839.52 1.5427- 8 7.8211- 9 1.0291- 12 1.097- 12 .6120- 12
422000 395729 997*14 723.99 1843.09 1.009•2 7.5699 9.960s- 1? 1.908 10S57
424000 397667 997.25 725.09 18962.9 9.7692- 9 7.0327 9.6414 1.843 1.509426000 399245 997.33 720.45 1050.31 95.1650 3.0933 9.3333 1.771 7.oS3466000 441001 9976.2 72.250 19530.97 9.1052 3.673 9.039 1.0720 7.40O4630000 432756 9976.6 725.35 1657063 8.6605 6.6489 06.76 b 1.662 1.357
432000 404S5o10 97.S9 72,#064 1061-33 8*5034 6.4381 0.4712 1 O606 1.311
430000 406263 997.67 724052 1869.07 8.3119 6.02345 8.2032 6.$53 1267436000 #49016 9970S 725.63 168.083 8.0497 6.0368 7.4. 44 1501 6.70
6 3 60 0 0 0 4 0 9 7 6 6 V 9 7 . 8 2 7 2 1b . 6 7 1 7 o 1 7 6 "5 d 87 0 9 0k O1 . 2 2 5
440000 411516 997.90 724.75 1876.48 705517° 9 S.6642- 9 7.4S29- 1? 1:402- 12 1.146- 12

442000 41326S 997.97 ?24.82 1880.36 r03153 S.4069 702196 1 355 1.106
474000 415013 998.03 724.88 1698.0 ?00869 5.3156 6.9962 1:310 1.070476000 416760 9980.0 725.97 15889.3 6.8662 53140 647?617 1.267 1.03944000 418S. . 998.16 72S.01 189o2.2 6*6529 4.9901 6.5659 14225 9.99S- 13
450000 420250 996.2p 72S.07 1696.31 60.466 4.6355 6.362S 1.164 9.6684 51000 421994 998.28 72S.13 1900.42 6*2477 4.6861 6.166o 10145 963494S4000 1*23737 9941.34 725.19 1904os8 6.0552 4.S418 S.9?60 I1:111 9.0014 56000 425478 996.40 72S.25 1908.79 5.61691 4.4022 S09924 1.001 S07%*458000 427219 998.4S 72S.30 1913.06 6.6893 4.2673 5.6149 1.036 8.457

4 6000o 4289S9 998050 725.35 1917.39 S5e6SIS 9 4.1370- 9 5.4434- 12 10002- 12 8*0100° 13
66200o 430696 V90.55 7250*0 19210?? S.3474 4.0109 6027?? 9.694- 13 ?.913464000 432435 998060 72S:45 19116OU $#ose5 3.0891 5.11?2 9* 3?7 7.65546600o 434172 998.6s 725.50 1930.74 $o0279 3.7712 1*09621 90012 ?7ob064•68000 435907 998,69 725.54 1q35o3z 6.0760 3.6573' 4.8123 867?? 7o06b47?0000 437642 9980?3 725.50 1939.97 4.7292 3.5472 4#6673 8.692 6.932412006 1#39376 998.?0 725*64 1v4*0o7# 4.5871 3.4406 4.$272 8.917 60708474000 441108 990.82 725.67 1949.$0 4.4498 3.3376 4.3916 7*952 60491476000 1*42840 998.46 725e71 1954.3? 4.3170 3.2380 4.2605 70695 6.282410000 1*46570 V910o89 725076 19S9.32 601sa5 3.1416 o133? 7.647 6.009
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Table I
Geometric Altitude, Metric Units

Altitude Temperature Pressre Density

Z (m), H (m) T (K) t 40C) TM (K) P (mb) P (torr) P/P 0  p (kg/mr) P/P,

1680000 446300 998693 725.78 19646.36 4.0642- 9 3.0464- 9 4.0111- 17 7.20d- 13 5.8864- 13
642000 448028 998.97 725.82 1969.47 3.9040 2.9583 3.8925 6.976 5.695

464000 449756 999.00 725.85 1974.68 3.8276 2.8711 3.7777 6.153 5.%13
666000 51482 999.03 725.88 1979.97 3.7153 20786? 3.6667 6.537 S.336
466000 653208 999.07 725.92 146S.35 3.b066 2,7001 3.5593 6.328 S.166
490000 454932 999.10 725.95 1990.63 3.5011 2.6261 3.4554 6.127 5.001
692000 456656 999.13 72b.98 1996.40 3.3993 2.54v7 3.3568 5.932 4.842

949000 458378 999.15 726.00 9002.07 3.3007 2.4757 3.2575 5.743 4.688
496000 460106 999.10 726.03 2007.46 3.2053 2.4041 3.1633 S.561 4.540
498000 461826 999.21 726.06 2013.71 3.1129 2.3349 3.0722 6.38S 4.396

506000 463540 999.24 726.09 2019.69 3.0236- 9 2.2679- 9 2.98640- 1? 5.215- 13 4.967- 13
505000 467834 999.30 726.15 2035.12 2.8125 2.1096 2.7757 4.814 3.930
510000 472122 999.35 726.20 2051.27 2.6379 1.9636 2.5837 4.446 3.629
515000 476404 999.40 726.25 2066.16 2.4385 1.8790 2.4066 6.107 3.353
52000 460679 999.45 726.30 20850.96 2.272w 1.7048 2.2431 3.796 3.099
525000 464949 999.50 726.35 2104.47 2.1200 1.5901 2.0923 3.509 2.865
530000 489212 999.54 726.39 2123.94 1.9789 1.6643 1.9530 3.246 2.650
535000 493469 999.57 726.42 2144.35 1.8485 1.3865 1.0244 3.003 2.652
S40000 497719 999.61 726.4 2165075 1.7281 1-2962 1.7055 2.760 2.269
545000 S01964 999,64 726.44 2188.18 1.6167 1.2126 1.5956 2.574 2.101

550000 506202 999.67 726.S2 2211.74 1.5137- 9 1.1364- 9 1.4939- 1? 2.384- 13 1.946- 13
555000 510435 999.69 726.54 2236.35 1.4184 1.0639 1.3999 2.210 1.804

K 560000 514661 999.72 726.57 2262.18 1.3303 9.9778- 10 1.3129 2.049 1.672
565000 516861 999.74 726.59 2d#9.24 1.2486 9.3662 1.2323 1.900 3.551
570000 523095 999.76 726.61 2317.5d 1.1729 8.7978 1.1576 1.763 1.434
575000 527303 999078 726.63 2347.24 1.1028 8.2719 1.0864 1.637 1.336
500000 5J1505 999.80 726.65 2378.29 1.0378 7.7843 1.0243 1.520 1.241

SOSOO 535701 999.81 726.66 2410.74 9.7752- 10 7.3320 9.6473- 13 1.413 h.1b3
590000 539896 999.63 726.68 2444.66 9.2155 6.9122 9.0950 1.313 1.07e
595000 544074 999.84 726.69 2480.10 8.6958 6.52d4 8.5821 1.221 90971- 14

600000 548252. 999.85 726.70 2517.13 8.2130- 10 6.1602- 10 8.1056- 13 1.137- 13 9.219- 14
60•000 552424 999.86 726.71 2565.69 7.7642 5.8236 7.6626 1.058 8.640
610000 556589 999.88 726.73 2595.92 7.346h 5.5186 7.2507 9.659- 14 A.048
615000 560749 999.68 726.73 2637.82 6.9555 5.2193 6.8675 9.190 7.502
620000 564903 999.89 ?26.74 Z661.43 6.S969 4.9481 6.5106 O.571 6.996
625600 569051 999.90 726075 2726.78 6.2601 4.6954 6.1782 7.998 6.529
630000 573193 999.91 726.76 277Z.89 5.9461 4.q610 5.8684 7.468 b.096
635000 577329 999.92 726.77 2822.79 b.6533 4.2404 5.5794 6.977 5.696
660000 561459 999.92 726.77 2873.49 5.3801 4.0354 b.3097 6.523 5.325
645000 585583 999.93 ?26.78 2926.01 5.1249 3.8440 5.0579 6.102 4.981

650000 589701 999.93 726.78 2480.36 4.8865- 10 3.6661- IG 4.8226- 13 S.712- 14 4.661- 14
655000 593814 999.94 726.79 3036.53 4.6635 3.49*19 4.6025 5.350 4.368
660000 597920 999.94 726.79 3094.52 4.4549 3.3414 4.3966 5.015 4.094
665000 b02021 999.95 726.80 3154.32 4.d595 3.1949 4.2038 4.704 3.8%0
670000 606116 999.95 726.80 3215.92 &.0765 3.0576 4.0232 4.416 3.60b
675000 610205 999.96 726.81 J279.29 3.9048 2.9289 3.8538 4.148 3.386
680000 614268 999.96 726.81 3344.39 307438 2.6081 3.6948 3.900 3.183
685000 616365 999.96 726.81 3411.19 3.5925 2.6946 3.5455 3.669 2.995
690000 622437 999.97 726.82 3479.64 3.4504 2.5880 3.4052 3.454 2.820
695000 626503 999.97 726.82 3649.69 3.3166 2.4877 3.2733 3.255 2.657

700000 630563 999.97 726.82 3621.27 3.1908- 10 2.3933- 10 3.1491- 13 3.070- 14 2.b06- 14
705000 634617 999.97 726.82 3694.31 3.0722 2.3043 3.0320 2.897 2.365
710000 638666 999.97 726.82 3760.74 2.9604 2.2205 2.9217 20736 4.234
735000 642709 999.98 726.83 38644.47 2.8549 2.1414 2.0176 2.587 2.111
720000 646746 999.98 726.63 3921.41 2.7553 2.0666 2.7193 2.448 1.998
725000 650778 999.98 726.83 3999.46 2.6611 1.9960 2.6263 2.318 1.89i
730000 654803 999.98 726.83 4078.53 2.6720 1.9292 2.5384 2.197 1.793
735000 658624 999.98 726.83 4158.49 2.4877 1.86b9 2.4553 ý.084 1.701
740000 f62838 999.98 726.83 4239.25 2.4077 1.8059 2.3762 1.979 1.615
745000 666847 999.99 726.84 4320.67 2.3319 1.7491 2.3014 1.680 16305

750000 670850 999.99 726.84 4402.64 2.2599- 10 1.6951- 10 2.2303- 13 1.788- 14 1.460- a4
755000 674666 999.99 726.84 1485.04 2.1415 1.6438 2.162o 1.702 1.390
760000 676840 999.99 726.84 4507.74 2.1265 1.5950 2.0967 1.622 1.3.4
765000 682d26 999.99 726.84 4650.61 2.0645 1.5485 2.0375 1.547 1.262
770000 686801 999.99 726.84 4733.2 2.0056 I3.043 1.9793 1.476 1.205
775000 690782 999.99 726.84 4816.16 1.9493 1.4621 1.9238 1.-410 1.151
780000 694751 999.99 726.84 4898.99 1.8#57 1.4219 1.6709 1.3%8 1.100
785000 698715 999.99 726.84 9891.29 1.8444 1.3834 1.8203 1.290 1.053
790000 702674 999.99 726.84 503.16 1.7954 1.3467 1.7719 1.235 1.008
795u00 706627 999.99 726.84 5144.44 1.7485 1.3115 1.7256 1.184 9.666- IS

600000 710574 999.99 726.84 5225.06 1.7036- 1u 1.4778- 10 1.6613- 13 1.136- 14 9.272- 15
805000 734516 999.99 726.84 S304.49 1.6606 1.2456 1.6389 1.091 8.902
810000 718452 999.99 726.84 5383.04 1.6193 1.2146 1.598; 1.048 8.556
815000 722363 1000.00 726.85 5461.68 1.5797 1.1849 ,*93 1.008 8.22!1
820000 726309 1000.00 726.85 5538.70 1.5417 1.3564 1.5215 9.697- 15 7.916
825000 730229 3000.00 726.85 5614.45 1.S051 1.1289 1.4854 9*339 7.624
630000 734143 1000.00 726.85 5608696 1.4699 1.1025 1.4507 9.001 7.348
635000 738052 1000.00 726.85 6762.18 1.4360 1.0771 1.4172 8.662 7.067
840000 741956 1000.00 726.65 5634.03 1.4034 3.0526 1.3850 8.380 6.841
645000 745654 1000.00 726.65 5906.47 3.3719 1.0290 1.3539 8.094 6.607

-A-J L.-
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Tale I

Geometric Altitude, Metric Units

Altitude Temperature Pressure Density

Z in) H m) T(K) t (0C) TM (K) P (mb) P (torr) P/P, p (kg/m 3 ) p/p,

650000 74974? 1000.00 7T6.85 5973.45 1.3415- 10 1.0062- 10 1.3240- 13 7.824- 15 6#307- 15
855000 753634 1000.00 726.85 6040.93 1.3122 9.8420- 11 1.2950 7.567 6.177
860000 757516 1000.00 726.85 6106.87 1.2838 906295 1.2670 7.324 5.976
865000 761393 1000,00 ?26.85 6171.24 41.2S64 9.4244 1.2400 7.093 S0790

870000 76S264 1000000 726.65 6234.03 1.R299 9.2261 1.2138 60873 50611
875000 ?69136 1060.00 726o85 6295,22 1.2043 9.0327 1,1085 6*664 S9644

880000 772991 100.000 726.85 6354.8 11794 8.8463 1.164o 6.465 S.278
885000 776846 1000.00 726.85 6412.76 1.1553 86665? 1.1402 6.276 5.123
890000 780696 1000*O0 726.65 6469.15 1.1320 8.4905 1.1172 6.096 4.976
89S000 784541 1000.00 726.85 6523.92 1.1093 8.3206 1,0946 5.924 4.836

900000 788380 1000.00 726.85 6S77*11 1.0873- 10 8.1556- 11 1.0731- 13 5.759- 15 4#701- IS
903000 792214 1000.00 726.65 6628.72 1.0660 7.9954 1.0520 5.602 4.573
910000 796043 1000.00 726.85 6678.76 1.0452 7.6398 1.0316 56452 4.451
915000 799866 1000.00 726.65 6727.31 1.0250 70688S 1.0116 5.306 4.333
920000 803605 1000.00 726.65 6774.34 1.0054 7.S414 9.9229- 1& 5.170 4.221
925000 • 07498 1000.00 726.85 6819.90 9.8635- 11 7.3982 9.7345 5.038 4i113
930000 611305 1000.00 726.85 6864.02 9.6777 702589 9.5512 40912 4.010
93500S 815106 1000.00 726.85 6906.73 9,4968 7.1232 9,3727 4.790 3.910
940000 818905 1000.00 726.85 6948.07 9.3207 6.9911 9.1988 4.673 3,815
945000 822697 1000.00 726.85 6968.07 9.1490 6.8623 9.0293 4.561 3;723

950000 626484 100.00 726.85 7026.78 809816- 11 6.7368- 11 8.8642- 14 4.453- 15 3.635- 15
955000 830266 1000.00 726.85 7064.?2 6.8184 6.6143 8.7031 4.349 3.550

..960000 834043 1000.00 726.85 7100.45 8.6592 6.4949 0.5460 4.248 3.468
965000 837814 1000,00 726.85 7135.49 6.5039 6.3784 8,3927 4.152 3,389

970000 841580 1000.00 726.8b 7169.40 8.3523 6.2647 8.2431 4.058 3.31J
975000 645342 1000.00 726.85 7202.21 8.2043 6,1537 8,0970 3.968 3.239
980000 849098 1000.00 726.85 7233.96 8.0597 6.0453 7.9543 3.881 3.168

985000 852849 1000.00 726.85 7264.68 7.9185 5.9393 708149 3.797 3.100
990000 856594 1000.00 726.85 7294.43 7,7805 5.8358 7.6788 3.716 3.033
995000 860335 10fl.00 726.85 7323.24 7.6456 5.7347 7.5457 3.637 2.969

1000000 864071 1w 1.00 726.85 7351.15 ?.5138- 11 5,6368- 11 7.4155- 14 3.561- IS 2.90?- 15

4
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74 Table I I
Geopotential Altitude, Metric Units

Aegl. Pre~re Numbear Particle Collision Men Molecular
Altitude due to sae dnit pe faleb froe wih

Wawity .htigh~t path wih

H~m W W j(M/$2) Hp W) n 00) V(M/S) v z(S' LmW jM(ko/krrol)j

L-5000 -4996 9.6821 9371*1 4.0130 .25 404.14 %*IS*& .10 4.2092 - a 20,964
495 -44 9*1 93601. 3:9965 463439 1:1447 4.2274 24,904

-4050 -4640 9.0216 9)43.0 3.9621 4S3*40 1.1336 4.2641 20,960b
-4600 -4796 9.6215 93)3.7 3.OO5 463.15 1.12b2 4.2626 20,964
-4750 -4746 9.6213 9324.2 3.9279 460291 1.1227 4.3012 26.96#,
-41706 -4097 9.6212 9315.0 3U4109 402.66 1.117) 46.3199 20,964
-4610 -4647 9.6216 9305.6 3.0939 462.41 101119 4.33)07 2,964
-4660 -4597 9.6206 9296.3 3.0771 402,17 1.10b5 4.3576 20,904
-4150 -4547 9.620? 9206.9 3.6602 401.92 1.1611 4.3766 20,964

-4500 _449? 9.0265 9277.6 3.A434 *IS 401.60 1.0956 .10 4.39S7 8 24.964
-4406 -4497 9.0204 9260.2 3@626? 461.43 1.0905 4.4149 24,964

9250-396.96a OR8 3e4101 4011.35 1.6452 4.4342 26.964
-4350 -4347 9.6801 9249.5 3.7935 400.99# 1.0799 4.4S36 26.,964
-4360 -4297 9.0199 9240.1 3.7609 400.69 1.0746 4.4732 20,964
-42S0 -4247 9.0194 9230.0 3.7604 4800.44 1.094 4.4,426 20.964
-4200 -419? 9.8196 9221.4 3.4440 460.19 1.0641 4.5125 26.964
-4150 -414? 9.019S 9212.1 3.7276 479.95 1.0589 4.S324 26,964
-4100 -409? 9.6193 9202.7 3.7112 479.70 1.0537 4.5123 20.964
-4059 -4047 9.6191 9193.4 3U6950 479.45 1.0486 4.4724 26.964

-4060 -399t 9.6190 9164.0 3.6707 .25 479.20 1.0434 #10 4.592S - 6 26.964
-39S0 -3940 9.6186 9174.6 3.6626 470.96 1.C,383 4.6126 20,964
-3900 -3696 906187 9105.3 3.6464 478.71 1.0332 4&6332 26.964
-3650 -3646 9.6105 91S5*9 3a6304 47?6.46 1.6261 4.6637 20,964
-3600 -3796 946184 9146.0 3.6144 476.21 1.0231 4.6743 26,964

-3750 -3746 9.6102 9137.2 3.5964 477.96 1,0100 4#.69S0 26.964
-3760 -3696 9.6101 9127.9 3.5625 477.73 1.0130 4.7156 26.964
-3650 -3646 9,6179 9136.5 3.5667 477.46 1.0080 4.7366 26.964
-3600 -3596 9.6170 91099.6 3.5354 470.97 9190030* 4.7?90 28.964

-3500 -3496 9.8175 9096.4 3.519S .25 4T6.72 9.9309 * 9 4.6003 -0 28.964
-3450 -3446 9.8073 9061.1 3.5036 470.47 9,6616 4.6218 26.966
-3400 -3396 9o6171 9071.7 3.4863 476,2? 9.8)26 4*6433 28.964
-33S0 -3346 9.6170 9062.3 3.4727 475.97 9.7837 4.06649 26.964
-3360 -3296 9.8166 9053.0 3.4573 475.72 9,7350 4.6867 28.964
-3250 -3240 9.8167 9043.6 3.4416 475.47 9.6665 4.9066 Z&6%94
-3200 -3196 9.6165 9034.3 3.4265 475.22 906301 4.9306 20,964
-3150 -3146 9.6164 9024.9 3.4112 474.97 9,5990 4.9526 116.964
-3100 -3096 9e8162 9015,5 3.3959 474.72 9.5421 4.9750 26,964
-3050 -3049 9.6161 9000,2 3.3807 474.47 9.4943 4.9974 28.964

-3000 -2999 9*6359 8996,6 3.3655 *25 474,22 9.4466 * 9 5.0199 - ?62.904
2950 -2949 9.0156 6967,4 3.3504 473.97 9.3994 5.0425 ?6,964

-2900 -2699 9.01S6 0978.1 3.3354 473.72 9.3522 5,06S3 28.964
-2650 -2649 9.6156 69068.7 3.3204 473.4.7 9.3053 5.0862 ?6,964
-2600 -2799 9.8153 6959.4b 3.3054 473.22 9.2564 5.1112 26,964
-2750 -2749 9.6151 6950.0 3.2905 472.97 9.2110 S.1343 26,964
-2700 -2699 9.8110 8940.6 3.2757 472.71 9.16%4 5.1576 26.964
-265* -2049 9.8148 6931.3 3,2609 472.46 9,1191 5.1010 28.964
-2600 -2599 9,8147 8921,9 3,2461 47a.21 9.0731 S,2045 26,964 J
-2550 -2549 9,0145 6912,5 3.2314 471,96 9.0272 5,2262 20,964

-2560 -2499 940144 6903.2 3.2160 #2S 471071 8.961S 9 502520 a 26,964
-2450 -2449 9.0142 6093,6 3.2022 471.46 8.93b0 5.2759 20,964

-2400 -2399 9.8141 064,4*d 3.187? 471.20 0.0967 5.3000 26.964
-23S0 -2349 9.0139 8075,1 3.1732 470.95 6.0445 S93242 26,964
2300 -2299 940137 68665. 3.1567 470.70 &.b0o5 S.3405, 26,964
Z2250 -2249 9.8136 0056.3 3.1444 470.4S 0.95S7 S.3730 26,964
-2200 -2199 9.0134 6647.0 3.1300 470.19 0,7111 5.3976 26.964
-2104 -2149 9.8133 6637.6 3.1157 469,~94 SAW66 5,4224 26,964
-2100 -2099 $98131 6626.2 3e1015 46,9669 6462a5 S.4473 29.964
-10S0 -2649 9*0130 6610.9 3.0673 469.44 0.5764 S.4723 28,964

-2000 -1999 9.8128 6309.5 3.0732 #2% 469.16 6.5345 9 S.4975 - 8 28.964
1950 -1949 9,6127 6660.1 390S91 468,93 6.4908 S.5226 28,964

-1960 -1699 9*6125 10796. 3.0450 466068 0.4472 5.5463 26,964
-1610 -1449 9.6124 6701.4 3*0310 406.42 8.4039 5.5739 28,964
-1000 -1799 1.6122 6772.0 3.0171 464.17 8.3607 5.59)96 26,964
-1750 -1750 9.8121 8`762.7 3.6032 467.92 GOO?7 S.0256 28,964
-1700 -1700 906119 6153.3 Z.96'V4 407.066 502749 5.S651 20,964
-1650 -1650 9.611? 6743.9 2.9756 467.41 0.2322 5.6?77 28,964
-1600 -1606 9.6116 8734.5 2*9616 407.15 8.1897 5.7042 20.964
-3550 -1550 9.6114 6725.2 2.9681 46".90 6.1474 S.7307 26,964

-3500 -150$ 9.6113 6715.0 2.934S '25 46&.64 0.I305 9 5.7573 - 28.964
-14110 -1450 9.6111 6706.4 2.9209 466.39 0.0633 547441 26.964
-1400 -1400 9.6116 0097.1 2.9073 400.14 80021S 5.0111 26,964
-13%4 -1350 9.0108 0007.7 2.6936 4465.60 7.9799 5.6362 26,964
-1300 -1300 9.8607 670763 2.0604 465.63 769384 5.0655 26,964
-12S0 -1256 9.0165 8668.9 2.16609 461.37 7.0973 5,6029 26,904
-1200 -1260 9.6104 86059.06 2.65 4601.13 7.660 $49205 28.964
-1150 -1150 9ke6102 6050.2 2.0403 400.66 76151S 5.9462 26,964
-1100 -1100 9,0106 0640.8 2*0270 46*4.0 7.7743 5.9762 26,964
-3050 -lose 9.8099 6631.4 296136 4604.35 17.737 6.0042 26.964



Table II 75
Geometric Altitude, Metric Units

S Altitude Acdet, PIlulIre Number Collision Meen MoveIrh
gravI g ty h eit I densty frequenpy pth weit

Iz m) H. , (in)g(M/I 2) H, Wm) n (m,3 ) V (rn/k) ())/ko

"-Soto -SO04 9.5221 9371.0 4.0151 .25 4A4.15 i.1506 '10 4.2075 - a 26.964
-49S0 -4954 904219 9362.5 3.9978 483.91 1.1451 4.2260 20.9%4
-4900 -1904 9.0211 9353.1 3.9801 083.66 1.1396 4.2463 25.964
-4510 -4154 9.a216 9343.7 3.9633 483.42 1.1341 402627 28.964
4800 @ -4114 9.6021 9334.4 3.9441 483.17 1.1216 4.2A13 20,94.

-4750 -4754 9.0213 9325.0 3.9291 482.92 1.1231 4.2999 28,964
".4700 -4703 9.8012 9315.6 3.9121 482*6. 1.1177 4*3146 28.964°4650 -46S3 9*4810 9306*3 3.89SI 412043 1.1123 4*3374 28,964'-

-4600 -4603 9.0209 92909 3.6762 452.10 1..1069 4.3563 28.964
"-45S0 -4553 9.8507 926?7. 3U8613 451094 1.101S 4.3754 28.964

-4500 -4503 9.0205 9278.2 3.6445 .25 481.69 1.0961 010 4.345 - G 20g964
"-4450 -4453 9.0204 926556 3.275 4681.44 100900 4.4137 20.964
-4400 -4403 9.6202 9259.4 3.0111 451.20 140455 4.4330 28.954
*4350 -4353 9*8.01 925•0.1 3.7944 480.95 1.0502 444525 289694
-4300 -4303 9.5199 924007 307779 480070 1.0749 444720 25.964 -1
42s0 -4253 9.8198 9231.3 3.7613 480046 105697 4.4917 26,954

-4200 -4203 9.0196 9222.0 3.7449 460.21 1.0644 4.5114 28.964
"-4150 -4153 9.0819S 9212.6 307205 479.96 i.0592 4.5313 28.964
-4100 -4103 9.8193 9203.2 307121 479.71 1.0540 405512 20,964
"-4050 -4053 9.8192 9193.8 3o6956 479.46 1.0489 4*.713 28,964

-4000 -4003 9.8190 9184.S 3o6795 .2S 479.22 1.0437 .10 4.5915 - 8 28.964
-3950 -3952 9.6156 9175.1 3.6634 478.97 1.0386 4.6118 2,9g64
-3900 -3902 9.5187 9165.7 3.6472 478672 190335 4.6322 280964

-3850 -3652 g185 9156.* 356317 47.47 1.00284 4.7659 26,964
-3800 -3602 9.8187 914709 3.6515 477.23 1.00233 4.734 26.964

. -3750 -3552 9.8182 9137.6 3.5991 476.95 9.0182 4.6921 28,964
-3700 -3702 9.6175 912100 3.S032 477372 1.0132 4.7149 28,964
"-3650 -3652 9.8179 9118.9 3.#673 477545 190082 407359 20.964
"3600 -3602 9.8178 91097S 39.455 475.23 9.5034 4.*757 26,964
-3350 -3352 9.8176 910052 3.S353 476.98 9.09823 * 9 4.772 208964

"-3300 -3302 9.8156 90903. 3.M57i 25 476.13 9.9328 .9 4099S G 28,964
-3450 -3252 9.6173 9081e4 3.4044 476.48 9.4835 498210 26.964
"-3200 -3202 9.8171 9072.0 3.4888 476523 9.8343 4*8425 285964
"-3350 -3352 9.0810 906205 3.4133 475.98 9.7854 4*8692 28.964
"3300 -3302 908168 9053.3 3.4376 474.73 904366 494360 28,964
-3250 -3052 9.8167 9043.9 3.4423 475.46 9.6881 4.9079 26.964
-3200 -3002 9o& .61590697 340276 475s23 9.6397 4.9299 28.964
-3150 -3152 9.816 90257. 3.0116 473.96 9.5915 5.9219 26.964
"-3100 -3102 9.8162 9015.3 3.3964 474.73 9.3S35 .09643 28.964
-3050 -3051 9.8165 900694 3.3611 474.4a 9.490? 4.0"6? 26.964

-3000 -3001 9.01539 997.6 3.3660 #25 47.223 9.25 9 0193 . 0 28.964
-2950 -2951 9.8151 5987.7 3.3908 473298 9.2129 5.0419 28.964
-2900 -2901 9.6506 6948.3 3.3320 473.73 9.3535 S.0647 28.964
"-2850 -2651 9.51S4 5969.0 3.3208 472.47 9.3064 5.0876 22.964
"2800 -2801 9.8153 69S926 3.3055 473.22 90296 5011406 20,964
"-2550 -2551 9.6145 8912.7 3.2909 472.97 9.2129 5.1338 28.964
"-2700 -2?01 9.8150 6940.8 3.2760 4721.? 9 5.1662 50157 28.964
-2650 -2651 9.8148 8934.5 3.2025 472146 9.1202 S.2755 280964
-2600 -2601 9.6147 69226. 317469 47212 90.741 5.2040 2.964
-2350 -2SS1 9.013S 89127. 3.2317 470.96 96.086 502277 28,964

-2300 -2301 9.014 56903.4 3.2171 590 471071 8.924 9 5.2341 28.964
--2450 -2451 9.08142 594.0 3.2145 471.46 8.9368 5.265S 28.964
"-2200 -2401 9.8141 568476 3.1879 471.21 8.7915 5.2996 28.964
-1 °3S0 -23SI 9*8139 8875.2 3.1734 470.96 8.a463 5.3238 28.964
-2300 -2301 9o8136 G865.9 3.1590 4710.0 08*013 5*3481 28,964
"-22S0 -22SI 9.8136 0056.S 3.1446 470.4S WS765 5.3726 24.964
"2200 -2201 9.8134 1847.1 3.1302 470.20 18.7118 5.3973 28.9"•

-21s0 -2151 9.8133 8837.7 3.1159 469.95 5.6674 5.4220 28.964
2100 2101 9 8131 6826 4 3 101? 469 69 8 6231 S 4469 20 964

"-2000 -2001 9.8128 5809.6 3.0733 .25 469.19 5.5351 * 9 5.4972 - 1 28.954
"-1950 -1951 908127 8800.2 3.0592 461093 8.4913 5.5225 28.964
-1950 -1901 9.112S 5790.9 3.0452 466.68 5.4477 5.5480 208954
-3050 -1351 9.8124 6781.5 3.0312 465.43 1*4044 5.5736 285964
-1800 -1501 9.6122 5772.1 3.0172 465.17 5.3611 5.5994 28.964
-1750 -1750 9.6121 8762.7 3.0033 467.92 843161 5.6253 28.964
-1700 -1700 9.6119 6753.4 2.9895 467.66 862752 5.6514 28.964
-1650 -1650 9.317 57?4460 2.9757 467.41 802326 5.6776 26.964
-1600 -1600 9.5116 5734.6 2*.969 467.16 8.1900 S.7039 25.964
-o1550 -o1550 9.8114 5725.2 2o9482 466.90 6.1477 5.7305 28.964

-1500 -1500 9.8113 6715.9 2.9346 .25 466.65 6.1056 * 9 S.7571 - 6 28.964
-1450 -1450 9.6111 M70655 2.9210 466.39 8.0036 5.7839 25.964
-1400 -1400 9.8110 8697.1 209074 466.14 86.0217 5.1109 20.964
"1350 -1350 9.8108 6687.7 2.0939 465.05 7.9801 5.8380 20.964
-1300 -1300 9.8107 6678.4 2.5804 465.63 7.9386 5.8653 26.954
-1250 -1250 9.5105 3669.0 2.5670 465.3V 708973 5.61928 286%4
"1200 -1200 9.8104 865596 2.0536 465.12 7.0562 5.9204 26.94
-1350 -1150 9.0102 650.2 2.5403 464.56 7?.8192 .0941 260964
-1100 -1100 9.5100 3640.9 2.8271 464.60 7.7744 5.9761 28.94
-1050 -1050 9.8099 5531.5 2.5138 464.35 7.733, 6.0041 25.964
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Geopotentiai Altitude, Metric Units

Altitude du to sale free
du t ~density seed frequency V weight

H~m m (m/82) H, (m) n Wm3) IV (ml.) 1) () k~kl~)
-10e0 -1eee 9.609? 4622.1 2.6006 ORS 464.69 7.4932 *9 0.0325 - 2&,904
-we -956 losses "Igo? 247875 443.04 7.0130 600609 36.964
-900 -900 9.6094 6403.3 W.744 463.56 7.4129 60.6894 26,904
-44o -4SO 9.0093 6593.9 2.7614 463.32 7.5729 661162 26"964
-600 -600 9.6091 elate6 2.740* 443.07 79S331 601*71 246.90
-750 -750 90e90 6175.2 2.73115 462.81 7.493S 0.1701 26,964
:Me -Tee 9.6806650541. 207220 402.55 7.4541 662014 26.90*
-650 -010 9.006? 6514.4 2.7097 463.30 7.41446 6.2346 24,904
-600 -66e 9.6065 6547.1 2.0909 4362*4 7.37517 6.36*4 26,964
-51* -550 9.8063 6137.7 2.6442 401.76 ?.3307 0.2941 26,96*

-500 -500 9.6402 6516.3 2.0715 .25 401.113 7.3979 9 6.02*06 0 266944
-410 -456 9o8060 65115.9 2.69166 461.27 7.3593 603%42 26.904
-4ee -*00 9.0079 0509.5 2.0640 461.01 7.2209 6.38644 26,90*
-350 -350 9.607? 6160.2 2.0337 9460.75 7.1625 64149 2190-300 -300 9.6074 6*90. ?.31 405 .1444 0.455 2696
-350 -350 9.007* 6461. 2.6006 946.34 7.1064 6.4704 26,944
-200 -604 9.6073 8472.0 2.9092 459.90 7.00666 4.507 28,964
-I5O -IS6 9.6071 $64417 3.5639 4S9.72 7.0309 6.5364 28,994
-100 -100 9.6070 6453.3 2.5711 459.44 609934 6.5699 26,964
-50 -14 9.8684 6443.9 2.5592 459.30 6.9561 0.4015 28,964

00 980066 61434.5 2.5470 425 456.94 6.9169 .9 6.6332 9 26.96*

50 5O 9.860S 61425.1 2.5246 4586.9 4.3016 6o,4452 26.90*
104 100 9.6063 8415.6 3.5220 456.03 60.450 0,4973 28.904
IS0 150 9.8602 6404.4 2.5105 456.17 64.0062 4.0294 26,904
200 200 9.8600 6397.0 2.4984 457.91 4.7717 4.7021 28.96*
250 250 9.61059 8367A~ 2.4644 457.05 6.7313 6,7946 26.94*
300 300 9.0057 6376. 2.0744 457.39 6.6990 0.6277 26.904
3110 3510 9.604S 6346.68 2.462 457.13 6.6629 6.66006 26,904
400 400 9.60S* 63519.5 2*4506 4506*7 0.0270 06*941 36.944
*10 456 9.8053 6350.1 2.430? 4S0.01 4.5912 4.9270 26,964

500 500 9.0051 6340.7 2.4269 .25 454.35 0.5555 9 6.9613 6 26.94
S50 556 9.6010 6331.3 2.4153 454.09 0.5100 6.9052 20,964
000 406 9.6648 0321.9 2.4035 455.63 6.4847 7.0293 20.964
050 450 9.6464 6312.1 2.3918 455.17 694495 706363 20,904
700 700 9.6045 6303.2 2.3802 455.31 4.4145 7.0961 28,904
750 ?50 9.61043 6293.6 2.3004 455.05 6.37%4 7.1336 26.9064
60o 600 9.6042 6264.0 203170 454.76 0.3444 7.1676 26,964
659 650 9.8040 0275.6 2.3455 454.32 6.3103 762029 28994*
g00 900 9.8039 8605.4 2.3341 454.24 0.2750 ?o2383 26.964
950 950 9.6037 6256.2 2.3227 454.00 6.2415 7.2739 26,964*ý

1000 1000 9.6630 826*8. 2.3113 .2S 453.74 6.2074 *9 7.3096 - 62.96*
1050 1056 9.6034 6237.5 2.0096 453.06 6.173* '1#3456 26,964
1100 1160 9.0033 6226. .2668? 453.22 6.1396 ?.3@19 26.94*
1150 1150 9.6031 6216.7 2.277* 452.9 4.1059 7.4103 28,964
1200 1200 9.6029 6269.3 2.2662 452.09 6.0723 7.4550 28,96*
1250 1250 S.8428 6199.9 2.2551 052.43 6.0309 7.4919 28,640
1350 1350 9.6635 6161.1 2.24329 4521.96*05.96 .56903 26,904
13S0 1300 9.802546190.5 2.24329 452.17 6.0610 7.5290 26,904
1*00 1400 9.6023 4171.7 2.2216 451.04 5.93%4 7.0039 20.964
1450 1456 9.86022 0142.4 2.2106 411.36 5.906? ?.6417 28.964

1500 1566 9.6028 6153.0 2.1999 025 451.11 S.8741 *9 7.0196 G 26,904
1550 1550 9.6019 61*3o6 2.1969 450.65 5.8431 M.160 24,964*
Me00 1600 9.6017 6134.2 2.1761 410.549 506091 7.7565 20,904
1650 1050 9.6616 6124.6 2.1073 450.32 5.7709 7.7953 2.9644
1700 176 9.6614 6111.4 2.1565 450.09 S97447 7.6343 20,904
1750 1710 9.6013 6100.0 2.1456 44*979 5.7126 7.6735 26,964
1600 100l 9.6611 60%94. 2.1351 449.S3 5.64009 7.9130 26.904
1650 1651 9.6009 60417.3 2.1244 449.27 5.0493 7.9527 241.964
1900 1961 9.6000 6077.6 2.1136 449.60 5.0177 1.9924 20.904
19110 1951 9.6006 6646.1 2.1032 446.74 5.5643 6.0329 26.964

2060 2061 9.0405 6059.1 2.0927 *25 448.4? 5.5550 9 6.0733 -6 20,904
Zel. 3651 9.6003 6049.7 2.0622 446.31 5.5239 6.1140 26.904
2100 2161 9.0002 6040.3 2.071? 407.94 5.4929 6.1550 26,964
2l50 2151 9.0006 6030.9 2.0613 41*7.4 5.4020 491962 28.964
2260 2201 9.7999 6021.5 2.0509 447.41 5.4313 6.2377 26,964
3250 2251 99799? P012.1 2.0406 447.15 5.4007 492794 26,904
2300 2301 9.7996 6002.7 2.0303 44*8.6 5.376Z 6.3214 26.964
2350 2351 9.7994 7993.3 2.0200 4*46.01 5.3399 6.3637 26,904
2400 3461 9.799R 7963.9 2.0096 444.31 5.3096 6.0042 24,964
2410 2451 9.7991 7974.5 1.9994 4*4.06 5.2797 6.4490 26.904

2500 2561 9.7969 7945.1 1.9695 02S 44*5.2 5.2496 *9 8.4921 8 28o904
2150 25S1 9.79041 7955.7? 1.9794 44*5.5 S.2266 6.13S4 20.904
a00 2661 9.7986 7940.3 1.9693 44*528 5.1964 0.5790 28,904
2050 2451 9.798S 7934.9 1.9S93 445.02 5.1009 .6.029 23.904

M70 2701 9.7963 7927.5 1.9493 044.75 5.1315 6.0671 26,964
2750 2751 9.7962 7916. 1.9394 444.46 5.3022 607115 28.904
2600 28661 9.0900 7966.7 1.9294 444.21 S.0131 6.7S42 24,964
Ros0 E611 9.7979 7699.3 1.9194 44*395, 5.0441 0.6612 26.904
2900 2961 9.7977 11669.9 1.9096 443.069 .0153 6.64&5 26.964
2950 2951 90791 7060446 109000 443.41 4.99666 806921 26.964



Table 11i7
Geomnetric Altitude, Metric Units

Amcel. Pressure Mean
AliueeoNumber Particle Collision Molsowlo.

density wee freqeny wegh

-9 )50 -950 9 . 9 ( i12.7 n Wr 3 ) V (rn/i) p ,(8*1) L (in M N okg vlk i)
-3000 -1000 9.0097 0630.1 20661? *IS 464.09 7.0934 * 9 0.0324 - 0 30.964

-00 .5 00 627 2.7075 *03.04 7.0531 60oooe 2106964
-900 -90e 9.8094 466302. 2.7* *63.58 ?.6139 040"94 24,904
-650 -050 9.8093 0594.0 2.701*# 403o32 1.5730 0.1101 20.90*

3-000 -00e 940093 6114.6 2.7*44 46390? 7.5332 6.1470 20.964
-I50 -?So 9.0090 0575.2 2.7351 *603.1 ?04930 6.1761 26.90*
-700 -700 9.01080 0505.0 8.7280 *609.5 7.45* 0.3013 %2#,964
-050 -050 960007 61111.4 8.7090 *60.30 7.4149 6.2347 20,964
-6eo -66e 9.0005 G5*7.1 2.0970 462.04 7.37517 0.20*3 24,904
-55# -51g 940803 0137.7 2.6a*& 461.70 7.3360 6o2941 20.90*

-500 -so$ 9.0003 0580.3 2.6715 *I5 461.53 7.29800 9 6.3240 8 28.904
-*S0 -450 9.06060 8510.9 2.0500 401.8? ?.2S93 6.3141 20.904
-600 -4060 90679 41509.6 2.*642 401.01 7.8209 6.3844 20,964
-350 -350 9.8077 0100.2 2.633? *00.75 7.1026 6.4149 M0904
-.300 -360 V.01176 0*90.0 2.6211 4*0.50 7.1444 604455 20.904
-250 -250 9.007* 8401.4 2.0007 460.24 7.106* 6.4764 20.90*
-t0o -200 9.8073 0*72.0 2.s902 *59.06 7.0000 0.507* 20.90*
-ISO -150 9.0071 0402.7 2.11639 *59.w 1.0349 0.9386 20.904
-100 -100 9.O4ef 04153.3 2.571 459.40 6.9934 6#S699 20,964
-50 so0 9.6000 0*43.9 2.5592 459o20 6.9561 0.6001 20.964
0 0 9.80060 8*34.5 2.5470 -2S *50.94 0.9189 .9 0.0332 - 20.90*

s0 S0 9.80005 6425.1 2.53*0 450.69 0.0016 60.002 26.90* .
100 100 9.0003 0415.0 2.5220 *56.43 60.*50 60.973 28,90*
IS0 ISO 9.0602 0400.4 2.5105 450.17 0.0002 0.7290 20.90*
200 200 9.0060 8397.0 2.4964 *57.91 6.7737 0.7021 20.90*
250 250 9.60159 0307.0 2.480* *57.65 6.7353 607944 20,90*
300 300 9.0057 0370.2 2.47*4 *57.39 6.0990 60827? 32.o%4
310 350 9.0650 0300.0 2.4625 *57.13 6.6629 6.8000 20.90*
*00 404 9.005* 0359.5 2.4506 450.07 6.0270 60.941 20.,0*
*510 *50 906053 0350.1 2.4300 450.01 0.5912 6.9276 20.904

500 500 9.080S 0340.7 2.4269 .25 450,3S 6.5555 9 6.96133 0 28.96*
550 550 9.0050 01331.3 2.41512 450.09 6.5201 0.9952 20.904

000 60d 9.0040 8321.9 2.4035 *55.63 6.4847 7.0293 20.964

050 6Oo 9.0046 0312.0 2.3910 455.57 60.4*96 7.003 28.904
700 ?00 9.8045 0303.2 2.0802 455.31 0.414S 7.0901 20.90*
7S0 7so 9.8043 0293.0 2.3600 455.05 0.3790 7.1328 240.96
000 s00 9.8042 0304.4 2.3571 454*79 6.3449 7.1677 20.90*
850 650 9.0040 0875.0 2-34S0 454.52 0.3103 7.0262 20,964
900 900 9.8039 0205.0 2.33*1 *4S420 0.2759 7.2362 28,904
950 950 9.0037 8250.3 2.3227 454.060 0.2*10 7.2738 20.964

1000 1000 9.8036 0246.9 2.3113 #2S 453.74 6.207S 9 7.309 - 0 20.90*
l0s0 1050 9.0634 0*37.5S 2.3000 453.48 0.1735 7.3455 28.96*
1100 lioe 9.0033 0228.1 2.2887 453.22 6.1397 7.3817 20.964
I150 1150 9.0031 0"10.7 2.277S *52.95 60.100 7.41012 20.904
1201200 9.0029 0209.3 2.2663 452,09 60.072 7.4540 20.90*
1250 3250 9.0030 0200.0 2.2551 452.43 6,0391 7.4917 24.964
£300 1309 9.8026 4190#6 2.2440 452.17 6.0058 7.5260 20.964
1316 1350 9o8625 0101.2 2.2329 451.90 5.9727 7.5001 20.90*
1*00 1400 9.0023 &171.*& 2.2219 4b3.04 5.9390 7.6037 20.90*
1*60 1*50 9.0022 0102.4 2.2109 4513.3 5.9070 7.0415 28,964

M150 1500 9.8020 0I3530 2.2000 +2S 451.12 S.8743 *9 7.6795-S 802.944
1560 3550 9.8019 81*3.6 3.1093 *50.058 5.0*18 7.7177 20.904
1000 1600 9.0017 0134.3 2.1702 450.59 S.8094 7.7962 26.964
13150 10S0 9680016 W:49 2.1674 450.33 5.7771 7.7950 20.96*
1700 1700 9.0014 0115.5 2.1506 450.0 5.*?50 7.0339 20.964
1750 1750 980013 0106.1 2.1*59 44*9.0 5.7133 7.8731 20.964
100 1799 9.0011 0090.7 2a13S2 4*9.53 5.0613 7.9120 28.964
3050 1649 9.4009 80007.3 2.12*5 44*927 5.0490 7.9523 20.964
1900 1699 9.80000 0070.0 2.1139 449.01 S.6180 7.9922 28.964
19510 1949 9.80000 80000.0' 2.1033 4*0.74 65.567 8.0324 28e964

2000 1999 9.6005 0059.2 2.0926 *IS 440.48 5.555* 9 0.0720 - 28.904
R050 20*9 9.8003 0049.0 2.0823 440.21 5.52*3 9.3135 20,964
2100 2099 9.0002 0040.4 2.0710 447#9S 5.4933 0.1S44 20.904
2150 2149 9.6000 0031.0 2.001* 447.08 5.4625 691950 20.90*
2200 2199 9.7999 8031.0 2.0511 4*7.42 5.431 8.2371 240.96
2250 2249 9.7997 0012.2 2.0407 447.35 5.4012 0.2700 28.904
2300 2299 9.7996 0602.9 2.030* 440.09 S.3108 0.320? 20.90*
23S0 2349 9,7994 7993.5 2.0202 4*0o62 6*340S 0.3629 20.964
2400 2399 9.7992 7904.1 2.0100 440.35 5.3103 6.4054 20,904
2450 2449 907991 7974.7 1.9990 46*.09 .28063 0.4462 24,904

2500 2499 9.7909 79015.3 19697 .2q445*45.2 5.250* * 9 C.4912 - 20.90*
2550 1549 9.7900 7955.9 1.9790 445.50 5.8200 0.5345 as.90*
2000 2599 9.09166 7940.5 1.9095 445.29 5.1910 0.5701 a0.904
2050 2649 907985 7937.l1039595 445.02 50151 60.219 3R.904
2700 2099 9.7903 7927.0 1.9495 4*4.70 S01322 0.0000 10.90*
2750 27*9 9.79102 7910.4 1.9390 444.49 S*1029 0.7104 211996 I
2000 2799 091700 7909.0 1.9291 *44.022 5.0730 8.7591 26'904
2050 2049 SOT979 7099.0 1.9196 4*3.95 5o0449 0.0001 20.90*
2900 2099 9.7977 7090.2 1.9100 443.09 5.0161 0.8453 24.964
2950 2949 V0~7976 7000.6 1.9008 *43.42 4.9074 0.0909 20,964
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Geopotential Altltuci', Metric Units
Alttue i. to essur Number article Collision Mean Molecular

gravity height path wih

HimW Z (in) I(M82)I HP (in) n Wn3) jV (ml./S () LimW M (kglkrnol)~

3000 3001 9.19?4 7071.2 1.01908 015 443*14 4.9100 9 1093150 - 281.904
3030 3011 Oe?g71 7461.0 1.0401 *48.00 4.989S 0.9841 10.964
3100 3101 9.7971 7652.4 196111 4143.41 4.9012 900300 849964
3110 3111 9.7949 7043. 1.066M .42.34 4.0130 9.0774 111.964
3200 3201 '0094,4 7433.6 1.0513 t4aý,07 4.8449 9.11144 20.904
3150 32152 9.7944 7014.1 1.0410 44100~' 404170 9.1710 26.964
3300 33011 9.7941, 71114.0 1.031 441.13 407492 9.3194 30.964
33S0 3312 9.7943 7001.54 1.0330 441.10 4.7411 962074 26s964
3400 3402 9.7942 7794.0 1.8136 440.99 4,1339 941157 20,964
34S0 3452 9.7960 7704.46 1.0042 440.72 4.7045, 943643 20,964

3500 3502 9.7959 777?.2 1.794801'5 440.46 4.0791 *9 9.4132 A 20.904
3550 3112 9.79"7 7747.0 1.055S 440.39 4.4130 9646a4 309094
3000 3402 9.7955 7750.64 107702 439.92 4.6249 9.1119 30.964
3050 3412 9.7954 7749.0 1.7069 439.45 4.15900 965018 26"964
3700 3703 9.71952 7739.5 107577 439.36 4.5713 9.6119 30.904
3750 3793 9.7451 7730.1 1.0411S 439.10 4.S444 9.0624 40.964
36000 30 9.7949 ?77107 107393 430.03 4.5179 9.7133 24,964

h3950 3953 9.7945 769314 1.7181 4360.0 4.4309 9.6070 28.9604

4000 4003 907943 7403.1 1.7031 425 437.71 4.4120 9 9.9199 - a 26.904K4050 40S3 9.7942 7473.7 1.6941 437.40 4.3049 9.9724 28,964
4100 4103 907940 764043 1.4052 437.21 4.3610 1.006a5 - 7 30.966
4150 41153 9.7930 7454.*9 1.6703 434.94 4.3353 1.00479 20,964
4100 4203 9.7937 7645.5 1.6474 430.40 4.3097 1.0132 20,964
4250 42163 9.0935 7636.1 1.6050 430.39 4.2842 1.0100 20.904
4300 4303 907934 7020.7 1.0490 430.12 4.3509 1.0240 20.964
4350 43153 90793Z ?417.3 1.0411 431.05 4.2334 1.0295 28.964

4490 4403 9.7931 7407.9 1.0334 435.17 4.2005, 1.0350 26.904
4450 44S3 9.7929 7590.5 1.6237 435.30 4.183S 1.0405 20,904 .
4500 4103 9079211 7519.1 1.6150 *25 435.03 4.1504 9 1.0461 *7 20.964
4510 4553 9.7920 7579.7 1.6004 434.75 4.1339 3.0517 20.964
4000 4003 9079215 75O0. 1.5979 434.40 4.1092 1.0573 20.904
4050 40S3 9.0423 7500.8 1.1093 434.21 4.0047 1.00630 30.904
4700 4703 9.7932 7151.4 1.58000 433.03 4.0.03 1.0607 28,904
4750 4754 9.7920 7542.0 1.5723 433.06 4.0360 16074S 20.964
4800 4804 9.7910 1532.0 1.5439 433.39 4.0110 1.0003 20.964
4010 4054 9.7917 7523.3 1.1S55 433.31 3.9077 1.0061 24,964
4900 4904 9.7915 7513.0 1.1471 432.64 3.90637 1.0920 30.964

I 4910 4954 9.7914 754494 1.5300 432.50 3.9399 3.0979 20,964I
5000 5004 9.1912 ?495.0 1.5305 42% 432.29 3.9161 *9 3.1039 -7 28.964
S050 5054 9.7911 7405.0 1.5222 432.01 3.0935 1.1099 20.904
5100 5104 9.7909 7470.2 1.5140 431.74 3.0090 1.1159 20,964
5150 5154 9.7900 7460.0 1.5050 431.46 3.0450 1.1230 20,964
520e, 5204 907906 74157.3 1.4977 431.19 3.4223 1.1261 26.964
5250 5354 9.0905 7447.9 1.4095 430.91 3.7992 1.1,342 28.964
5300 5304 9.7903 7430.5 1.4814 430.04 3.7701 1.1404 26,904
5310 5355 9.7901 7429.1 1.4734 430.34 3.7533 191467 20,964
5400 5405 9.7900 7419.7 1.4653 430.09 3.7303 1.1539 28.964
5410 5455 9.7090 7410.3 1.4574 429.01 3.7040 l.IS93 28.964

5500 5505 90769? 7400.9 14.4494 *as 429.53 3.4650 9 1.1656 7 30.964
5550 5555 9.0895 7391.5 1.4415 429.36 3.662S 1.1720 20.904
5000 54605 .7094 ?302.0 1.4336 430.90 3.4400 1.1705 20.964
5050 5055 4.089Z 7372.4 1.4217 426.70 3.6170 .1050s 30,964
5700 5705 9.0?91 7343.2 1.4179 420.42 3.59%0 1.1915 18.964I 5710 5715 9.7609 7353.01 1.4101 420.15 3.5735 1.1901 20.904
5000 5605 9.7800 7344o4 1.4023 421.67 3.1515 1.20466 28,964
Sos 5850 505 9.7000 7331.0 1.3946 427.59 342397 1.211'. 20,964
5900 5905 9.7005, 7325.0 1013009 427.31 3.5079 192162 20.904

3 5sS 5950 9.0813 7310.1 1.3192 427.04 3.4603 1.2349 28.904

0000 60000 997001 7300.7 1.3710 .2S 430.70 3.4647. 9 1.2317-7 28.964
0050 0050 9.0610 7297.3 1.3440 4364.4 3.4433 1.2386 20,964
4100 0100 9.0870 7207.9 1.3505 434.20 3.4219 1.2455 28,904
4110 01106 9.7117 7270.5 1.3409 42192 3.4007 1.2525 20.964
4200 0200 9.0675 7U09.1 1.3414 421.04 3.3790 1.3595 L18.904
42106 0250 9.7074 7359.0 1.3339 425.30 3.3585 1.2005 24,964
4300 4300 9*7117. 7210.2 103245 435.00 3.3370 1.2736 28,904
0350 03150 9,79?1 7140.0 1.3191 424.61 3.3100 1.2108 26,964
0406 0406 'p.7049 7331.4 1.3117 424.53 3.2901 1.22000 24.904
"041 0457i T.7000 7211.0 1.3044 424925 3.2755 3.2952 1!6,964

0500 0501 9.01006 7112.5 1.2971 02% 423.97 3.3550 9 1.3025 7 26.904
0510 0557 9.7041 7303.1 1#21196 423.09 3.3345 1.3099 26.904
6040 0007 9.7643 7193.7 1.2425 433.40 3.2142 1.3173 269094
0050 0017 970416 7184.3 1.2753 433.12 3.1940 1.3347 28,944
0700 0707 9.7040 7174.9 1.2001 422.04 3.1739 1.3323 240904
4750 0717 9.08114 7145.4 1.2410 432.10 3.1539 1*3398 20,944
4000 6400 9.7057 7110.0 1921539 422.30 3.1340 1.4474 309094
46150 4057 9.705 7140.4 1.3468 422.00 3.1142 1.3551 20.964
*900 0907 9.0514 7137.2 1.2391 411.72 3.0945 1.3010 20.96441
4910 0950 9.0532 7327.0 1.Z237 421.44 3.0749 1.3706 20.904



Table 11i7I Geometric Altitude. Metric Units
Aliue Aueel. Pressure Number Prils Collision Wo Molecular
Aliue duo to Bobi dest *a rcuse, fomwih

gravity height dest euny path et

H (m) z (m) 9 (M/$2) Hp (m) n (m*3) V (m/-,~ L (m) IM(kqIkmnol)I

3100 3090 W.971 7052.0 1.0711 448.02 4.9020 9.0292 60.904
315. 3140 9.7069 1643*3 1.8615 442.35 4.01739 9.0759 20.904
MO0O 3196 9.7900 7433,9 1.0519 442.00 4.0841 901229 20.904
3150 3240 907964 74245 1.8423 441.01 4061179 961792 20,964
3300 3190 9.0965 7031.1 168324 441.14 4.7901 902178 20.904
3310 3346 9.7903 705. 1.023 441.27 4.7624 9.2017 20.964
3400 3390 9,1962 7796.3 1.8139 441.00 4.734 9.3139 28.964
3450 344a 9.7960 7700,9 1.0045 4410.3 400e5 9.3624 26.904
3500 3649 9.7959 ?777.1 1.7952 *a1 440.47 4.0002 *9 9.4113 - 24,964I
3510 3140 9079S7 7700.1 170@34 440.20 4.0530 9.4004 20.964
36000 3590 90796 77560.7 1.7701 439.93 4.0200 901099 28.964
3610 3040 907954 7749.3 1.073 439.00 4.1991 9.5197 20.904
3700 3090 9.7952 7740.0 1.7141 439o39 4.5713 9.0090 20.964
3750 3740 9.7951 7730.6 1.7409 439.32 4.1450 9.0001 28.904
3800 3790 907949 7723.2 1.7398 430.05 4.5191 907114 20.904
3050 3040 9.7940 7711.0 1.7300 '30.10 4.4927 9.0?20 20.904
3900 3090 9.7940 7702.4 1.7210 430.31 4.4664 9.01335 20.964
3950 3940 9.7945 7093.0 1.7125 430.03 4.4402 9.0052 20.964

4000 3997 9.7943 7003.0 1.7030 o2% 437.70 4.4141 9 9.`9173 - 8 20.904 4
4050 4047 9.7942 7074.2 1.0946 437.49 4.3802 9.ae? 20.964
4100 4097 9.7940 7004.6 1.0057 437.22 4.3624 1.0022 - 7 260.964
4150 4147 9.7939 7055.4 1.6760 430.95 4.3367 1.0070 20.904
4200 4197 9.7937 70460.0 1.0079 430.06 4.3111 1.0129 20.904
4150 4247 9.7936 7030.0 1.0191 430.41 4.2057? 1.0103 20.904 .
4300 4297 9.7934 7602.42 1.0103 4360.3 4.2604 10022? 28.904

430 44 .92 7017.9 1.0416 435.00 4.2353 1.0292 20.964
4400 4397 9.7931 7000.5 1.0329 431.19 4.2101 1*0346 20,964
4450 4447 9.7929 7599.1 1.6242 431.32 4.1053 1.0402 20.964

4500 4497 9.7920 7109.7 1.0150 #25 435.05 4.1002 *9 1.0457 - 7 20.964
4550 454? 9.7920 7500.3 1.6070 434*77 4.13SS l.0S13 20.964
4000 4597 9.7925 7170.9 1.1904 434.50 4.1109 1.0570 20.964 Q
4010 4047 9.7913 7501.5 1.1099 434.23 4.0463 160020 20.904
4700 4097 9.7922 7512.1 1,S614 433.99S 4.0619 1.0003 20.964
4750 4740 9.7910 7542.7 1.5729 433.00 4.0377 1.0741 20.904
4000 4790 9.7919 7533.3 1.5045 433.41 4.0135 1.0799 20.904
4050 4040 9.7917 7523.9 1.5101 433.13 3.9695 loans? 20.964
4900 4690 9.7915 7514.5 1.5470 432.00 3.9055 1.0910 20.904
4950 4940 907914 7505.1 1.5394 432.50 3.9417 1.0905 20.904

So00 4996 9.7912 7495.7 Io5312 025 432.31 3.91800 9 1.1034 -7 20.964
5050 5046 997911 7400.3 1.5229 432.04 3.0944 1.1094 20.904
s100 5090 9.7909 7470.9 1.514? 431.76 3.0709 3.3354b 20.904
5150 5140 9.7906 7407.5 1.5005 433.49 3.0476 1*3215 20.964
5200 5190 9.7900 7450.1 1.4903 431.21 3.0243 1.3270 201904
5210 1240 9.7905 7440.7 1.4902 430.94 3.0012 1.1337 20.904
5300 5290 9.7903 7439,4 1.4021 430.00 3.7781 1.1399 20.904
5350 5340 9.7902 7430.0 1.4741 430.39 3.7552 1.1461 20.904
5400 5395 9.7900 7420.4 1.4661 430.11 3.7324 1.3524 20.964
5450 5445 9.7099 7413.2 3.4501 429.03 3.7097 1.150? 28,964

M50 S495 9.0697 7401.0 1.4502 .25 429.50 3.60131 9 1.1650 ? 20.904
S550 5545 9.0195 7391e4 1.4422 429.20 3.0046 1.1714 20.964
5000 5595 970994 7303.0$ 1.4344 429.01 3.6423 3.3779 20.964
5010 5645 970492 7373.0 1.4245 420.73 3.0200 1.1043 20,964
5700 5095 9.0693 7304.2 1.4197 420.45 3.5970 1.1909 80.904
5750 S745 9*7009 7314.0 1.4109 420.10 3.5750 101974 20.904
5000 5795 9.0806 734S&4 1.4032 427.90 3.5O3 1.2040 20.964
SO50 S045 9.0006 7330.0 1.3954 427.02 3.5320 1.2107 20.904
5900 5095 9.008S 7320.0, 1.3010 427.34 3.5161 1.2174 20.904
5950 S944. 9.1803 7317.2 130061 427.07 3.4000 1.2242 20.904

6000 5994 9.0102 7307.0 1.3725 .25 420.79 3.4071 9 1.2310 ? 20.964

0050 0044 Q.7000 IT90.4 1.36^9 420.51 3.44657 1.2370 26,964
0100 00940 9.1079 7109.0 1.3573 420.23 3.4244 1.2447 20,964
0350 6144 9.7077 7279.0 1.3490 425.90 3.4032 3.2530 20,964
Vice 6194 9o?0T5 7270.2 1.3423 425.00 :-.3821 1.1%86 20,9646Ri0 0244 9.0874 7600.8 1.3349 425.40 3.3113 3.2050 21,964.300O 0294 9.7072 72%1.4 1.jI74 425.12 3.3402 1.2727 2 .964
0350 0344 9.7071 722.0o 1.3200 424.04 3.3194 1.2799 20.904
0400 0394 9.0119 7232.0 1.3127 424.50 3.2907 3.2070 20.904
0450 6443 9.78600 7223.2 1.3053 424.20 3.2702 1.2943 20,964

0500 6493 906a66 72133.8 1.2980 #2S 424.00 3.267? 9 1.3010 ? 20.904
0550 6543 970065 7204.4 1.2900 423.72 3.2373 1.3009 20.964
6610 0593 9.0463 7195.0 1.2035 423.44 3.2170 1.3163 Z64964
6050 6643 9.662 ?165.o 1.2703 423.10 3.1900 1.3237 28,904
6070 6693 ?.7100 ?76'o. 102092 422.00 3.1700 1.3312 20,904
0750 0743 9.7059 ?166.8 1*2620 422.00 3.1500 1.3387 26e9646600 679 9675? 157o 1*549 32*2 3*369 1#343 2.960000 079 9.757 357. 1.549 22.2 3.309 1.343 2.9J0050% 0043 9.7655 7346o0 1.2470 422.04 3.1171 1.3,09 20.9640
0900 6093 9.7054 7330.0 1.2400 421.06 3.0974 1.3016 26,961,
0950) 6942 9.7052 7129.2 3.2337 421.40 3.0179 1.3694 98,964



780 Toab 11
Geopotentlal Altitude, Metric Units

Auoel. Pressure Number Particle Collision n Molecular
Aliue gravity Iheight Iy peith

H (m) IZ IM) lM/8')IH p W) n W11) JVmij vF"/$ LimW IM(ko/iI1l)I
7000 7004 *.01116 7310.3 1.*IRS? *IS 421.15 3.0554 * 9 1.3704 ? 7 20.94
7050 70160 9.0649 ?1040. lolls? 420.07 3.0360 193063 8119144
7100 7100 9.7040 7699016 16211410 40.59 2.01"4 1.3941 809964
7150 7190 970?44 7090.1 1.1040 420.31 8.9974 1.40111 2414914
7100 71109 970444 7600. 181946 410.01 R.9703 1.4103 80.904
7250 7250 900443 7071.si 1.1911 419.74 2.91593 1.4104 810964
7360 7300 9.7041 7001.6l 1.1043 419.46 2.9403 1.4206 R0.944
73150 7359 9.0404 7058.4 l.t775 419.10 8698111 1.4240 R04944
7400 7409 9.7030 7043.0 1.1707 410.09 41.9020 1.4431 20.,964
7450 7459 9.7037 7033.5 1.1440 4160.1 2.0041 1.4514 40.904

75010 7509 9.7035 7024.1 1.1573 #19 410.31 8611654,* 9 1.4!75 ? 211.964
7550 7559 9.0834 7014.7 1.1500 410.04 8.0471 1.4603 20.904
7400 7409 9.0832 7005.3 1.1440 417.74 206260 1.47?" 20.904
7605 7019 9.7031 6991.0 1.1374 417.47 2.0105 1.4054 20.944
770 77I '09 9.0 9 4904 1.1366 417.19 8.7923 1.4040 I=947750 7759 9.7020 4977.0 1.12421 416.90 8.7743 1.5020 20.94
78000 ?601 9.710 0947.4 l.1177 416.41 W9653 109115 20.9414
70504 7040, 9.7024 695610.1 1.1118 416.33 8.0304 1.5204 R0,964
7900 7910 9.7023 64040. 111048 41.6065 2.7164 1.5293 24ý964

7950 7960 9.74121 4939.3 1.0903 415.74 2.7029 1.5302 8416964

0000 0010 9.7020 4929.0 1.0919 *as 415.40 2.4652 *9 1.5473 - 7 #.964
00501 0040 9.7610 4920.4 1.0455, 415.19 2.4477 1.5544 20.964
0t00 al10 970617 4911.0 1.079M 414.90 2945413 1.1455 20.944
6150 014, 9070115 4901.4 1.0720 414.41 2.0329 1.5747 20.964
0l00 011a 9.70114 6092.1 1.0444 418.33 2MI15 1.150410 20,944
012560 0241 9.7012 &1401.7 1.0003 414.04 2059115 1.5934 20,964
0300 0311 9.7011 4073.3 1.0540 413.74 .50414 1.4020 20.904
0350 0361 9.7009 4043.0 1.0470 413.47 2.6404 1.6123 R0.944
0400 0411 970607 4054.4 1.0417 413.10 2.15475 1.4119 210.964
0459 0441 9.7046 4045.0 1.0355 412.09 2.5307 1*631S 240964

050 05i1 9.7004 4035.15 1.0294 .25 412.41 2.51140 *9 196413 ? 20.964
0550 0542 9.7003 4024.1 1.0233 412.32 2.4973 I.4510 28.964
0400 0412 9#7001 6414.7 1.0172 412.03 8.4800 1.4409 80.944
"045 04462 9.7000 64007.3 1.0112 411.74 2.4643 1.4700 21169414
0700 0712 9.7790 4797.0 100451 411.45 2.4479 1.06004 #0.964
M75 0742 9o??9? 478004 9.9915 .24 411.16 2,4J14 196909 as.9644
e060 0012 9.7795 4779.0 9.9319 410.00 2.4154 Wal0l 26.964
:0050 0041 S 9.79 0749.15 9.04715, 410.59 2.3993 1.0113 20.904

g900 0912 9.7792 4740.1 9.013S 410.30 2.30133 1.7216 20.964
095 0943 9.7791 6750.7 9971547 410.01 2.3473 1.7320 20.964

9000 9013 9.?779 4741.2 9.4941 024 409.72 2.3S14 *9 W.424 ? 28.9644
9050 9043 9.7707 6731.0 9.6379 409.43 2*3357 1.729 20.964
9100 9113 9.7704 4722.4 9.5799 409.14 2.3200 106436 20.964
91154 9143 9.7704 4712.9 9.5221 400.05 2.3043 107743 20.964
9200 9213 9.07703 4703.5 9.4447 400.54 2.6411 1.7050 28,944
9250 9243 9.7741 4454.0 9.4075 400.27? 2.2733 W1.759 20.964
9300 9314 9.7700 "4404. 9.3505 407.97 2.2580 1.6004 20.964
9350 9344 907716 0 445. 9.2939 407.46 2.2427 1.0817 20.964
9400 9414 9#777? 64611.1 9.23715 407*39 2.2275 1.60209 to.944
9459 944#1 907775 6696*3 9.1013 440710 2.2124 1.0401 20.964

9500 9514 9.?774 644649 9@12S4 .24 404.01 2.4973 .9 1.0514 -7 20.9644
9550 9564 9.7772 6637.4% 9.0498 404.52 2.1024 16842? 20.944
9400 9615 9.7771 "44200 9.014S 404.22 2*1475 1.0742 20,944
9450 9445 9.7749 464104 0.9594 405.93 2.1527 loses? 20.964
9700 97l15 .?7674 441091 10990415 405.44 2.1300 1.8973 20.944
9750 9745 9.?774 6599.7 0.8499 405.35 2.1233 1.9090 26.964
98000 ol 90?597744 6590.2 10.79S6 406.05 2.1000 1.9208 20.964
9050 904S 97743 45800.0 80.415 404.14 2.0943 1.9327 20.964
9900 9915 9.7741 4571.4 80.477 404.47 2.0799 1.9447 210.964
9950 9966 9.7740 4561.9 0.6341 404.17 2.0655 1.9547 20.964

10000 10014 9.77650 * 4552.5 0. 00.24 403.00 2.0513 9 1.9409 - 7 20.944
L10050 10046 9.7757 41543.0 0.5270 403.50 2.0371 1.9011 20.964

10140 10114 9.7755 6153396 S.475 *03.29 2.0230 169935 20.944
10150 10144 9.77S4 4524.2 8.4224 402.99 2.0090 2.0059 20.964
10200 10214 9.77512 4514.7 0.3701 402.70 1.99153 M.01S 20.9644
10250 10147 9.7750 6505.3 0.3100 402.40 1.9012 2.0311 266964
10300 1031? 9.7749 64915.0 8.2442 402.11 1.9474 2.4430 Me.94
10350 10347 9.774? 64404.4 0.2147 401.01 l.9537 2.0544 20.964
10400 10417 907746 4477.0 0,1633 4.5 190 2.0496 20.964
104150 10447 9.7744 "447.5 8*1123 401.22 1.9265 R.0AM 88.94

910560 14517 9.7743 6458.1 80.014 .24 400.93 1.9131 *9 2.0957 7 280.644
30550 9540 9.77461 64440.0 8.0109 400.43 1.0996 2.1090 20.964
3 0400 10410 9.7740 4439.2 7.9605 400.33 1.0043 2.12,23 2.9644
30450 10660 9.7738 4429.7 7.9104 490004 1@67341 2.135? 20.944
10709 10710 9.7737 4420.3 7.0404 399.74 1.0599 2.1493 20.944
10750 10740 9.7735 4410.9 7.4109 399.44 1.0447 201429 20.964
10000 19081 907734 4401.4 ?.7616 399.14 1.833? 2.1747 2*,964ý
10050 10049 9.7732 6392.0 7.7124 390.05 1.0t0? 2.1904 R8,944
30900 10939 9.7730 4382.5 7.6635 390.55 l.007& 2.2044 20,964
109150 10949 9.7729 4373.1 7.6149 390.25 1.0950 2.2104 20.964



Table 11 81
Geometric Altitude, Metric Units -

Aliue Accl. Preassure Number Particle ICollision Ma0n Molecular
Aliue due to Nale desttped fao~ ree wih

gravity height dnty *"' path wIt

Hm Z(M) Ium/s 2)jHP (M) n (m3) v V(M/S) p (s' L (m) fM(kg/kmnol)f

7000 0991 9.7051 7119.08 1.1167 425 421.20 3.0504 *9 1*3771 7 26,964
7950 7042 9.0449 M)004 102190 426029 3.0490 1.3651 24.964
7100 7092 9.7044 7@1.10 1.2129 420.03 3.0197 1.3030 20.964
715* ?141 9.7040 7691.0 1.0200 410.35 3.0005 1.4009 28,964
7100 7191 907445 7041.126 1.1991 416.07 269814 144090 24,904
7210 ?IQ1 9.0443 M26110 1019811 419.79 190164 1.4170 88,904
7300 7192 970412 7003.4 1.1654 419.51 2.9435 1.4152 20.964
7350 7341 9.0460 7054.0 1.1707 41V*22 1.9247 1.4334 86,904
7400 7391 9.0439 7044.0 1.3719 410.94 269660 1.4416 20.964
7450 7441 9.7037 7035.1 1.1652 410.00 246074 1.4500 24,964

7M0 7491 9.7036 701S.8 1.1565 '25 410.37 1.4009 *9 1.4503 -7 80,90
751 7541 9.1634 7010.4 1.1510 410.09 1.0504 1.4660 16.94o#
7000 7191 9.7432 7007.0 o1.4514 407.01 164321 1.4753 30.9*4
7050 7041 9.7031 6097.0 1.1306 417.51 R.0139 1.4830 10.07700 7091 MM11 09600. 1.4320 417.14 2.7957 104924 3.9064
775 7741 9.0210 0970.0 1.1155 410.90 to77?? 1.2011 80.964
7000 7790 9.7010 099094 1.1190 410.07 2.7197 1.5090 20.964
7450 7040 9070151 69S9.9 1.1115 410.39 204740 .100IG 18,964
7900 7890 9.0123 0950.5 1.1000 410.10 2.0240 1.5275 20.904
7950 7940 9.7012 0941.1 106990 415.01 21.064 13.634 26.904

0000 7090 967010 6931.7 1.0932 '15 415.53 1.06000 9 145454 -7 18.904
6050 0040 9.7019 0912.3 1.00600 415.25 2.6713 1.5%45 29,964
ole0 0090 9.0617 0911.9 1.0605 414.90 2.9638 1.S630 26.904
0150 0140 9.7010 0903.1 1.0742 414.00 29636S 1.5710 241,964
0200 0109 9.7034 00t4.1 1.0679 414.39 2.0193 1.50211 20.904
elso 0239 9.7812 60004.7 1.00610 414.10 1.0021 3.11914 20,964
0300 6109 9.7011 6075.3 1.0154 413.62 1.505 1.0000 L06,904
03S0 0339 9.7809 66OS.9 1.0492 413.53 2.1001 1.0102 20.904p
0400 $309 9.7000 6056.5 1.0430 413.25 2.5512 1.0190 26.904
0450 8439 9.7000 6047.1 1.0309 432o96 2.434S 1.0294 20.904

050 0409 9.7019 0037.7 1.0300 '25 412.67 2.5170 9 1.6390 -7 20.964
0550 G539 9.7003 0028.3 99024? 412.08 2.5011 1.6400 20,964
0000 650 9.7002 0016.9 1.01860 412.10 2.4846 1.0500 20.964
6050 0030 9.7800 0009.5 1.0126 411.61 2.4002 1.066a1 20.904
0700 0060 9.7799 6000G.1 1.00006 411.52 1.4510 1.0764 20.964
0750 6730 9.7797 0790.7 1.0006 411.23 2.43S 1.06511 28,964
6000 0700S 9.7790 0701.3 9e9464 4,14 410.95 2.4194 1.0900 20.904
6650 8038 9.7794 0771.6 9.6071 410.66 2.4033 1.0?00 20,964
0900 8se8 9.7792 0702.4 9.8201 410.37 2.4872 1.7190 24.964
0950 6937 9.7791 0753.0 9.7091# 410.00 2.3713 1.7293 28,904

9000 6907 9.7769 0743.0 907110 '24 409.19 2.3555 9 1.739? - 7 H6.964
9050 9037 9.7706 0734.2 9.6520 409.50 2.3397 1.7502 20,964
9100 9007 9.?776 0714.0 9.5949 409.21 2.3240 1.760008.6
9)50 9137 9.7701 071'6*4 990373 400.92 2.3084 1.7714 24.904
9200 9107 9.7703 0700.0 9.4799 400.03 2.2929 1.0022 20,964
9250 9237 9.7782 0090.0 9.4228 406.34 2.1775 107929 R8,964
9300 9286 9.7780 0007.2 9.3660 400.05 2.2611 1.0030 20,964
9350 9330 9.7779 0077.0 9.3094 407.70 2.2469 1.6140 20,904
9400 9300 9.7777 0000.4 9.2531 407.47 2.231? 1.0250 20.964
9410 9430 9.7770 0059.0 9.39)1 407.10 2.2166 1.0370 24,964

9500 94860 9.7774 0049.5 9.1413 424 400.09 2.2010 9 1.6828 - 7 20.964
9550 9530 9.7773 0040.3 9.0057 400.00 2.1866 1.0595 20.964
9600 9686 9.7771 0030.7 9.0305 400.33 2.3718 1.6709 20,904
96S0 635 9.7709 0021.3 8.97S5 4060.2 2.1170 1.0023 20,9014
9700 A65 9.?776 0011.9 8.9207 405.72 2.1423 1.8939 20.904
9750 973S 9.7706 6602.S 6.5661 405.43 2.1077 1.9055 20.904
9000 9765 9.776S 0593.1 8.8120 405.34 2.1131 1.9172 26.904
9050 9635 9.?773 0503.7 80.560 404.85 2.0907 1.9291 20.904
9900 9065 9.7702 0174.3 0.T043 404.50 2.0043 1.9410 20,904
9950 9934 9.7700 0504.9 0.6500 404.20 2.0700 3.9530 20,904

10000 9964 9.7759 0551.4 0*5970 '24 403.97 20516 * 9 1.9051 7 20.904
10050 10034 9.7717 0140.0 0.5446 403.06 2.1416 1.9772 20.904
Ig10. 30664b 9.7750 61530.0 8.4919 403.30 2.0275 1.9895 20,904
30310 10134 9.7754 0527.2 8.439% 403.09 2.0136 2.0019 16.904
10200 10104 907753 6517.0 6oJ072 402.00 1.9990 2.0143 24,904
10250 10233 9977151 0100.4 8o3352 402.50 1.906e 2.0209 20.904
30300 10283 907749 0499.0 P.2035 402.23 1.9720 2.0396 20.904
10350 30333 9.7740 0409.0 8.2320 403.91 1.9S03 2.0523 20.904
10400 10303 9.7746 0460.2 9.1607 401.02 1.9447 2.06S2 20.904
10410 10433 9.774S 6410.0 0.1290 401.32 1.'93112 2.07011 26,904p

10560 10403 9.7743 0401.3 0.0790 424 401.03 1.9177 # 9 2.0912 ? 20.904
10550 10533 9.7742 6451.9 6.0205 400.73 1.9043 2.1043 it0.904
30000 10502 9.774060442.5 7.9702 400.44 1.09)0 2.1170 20.904
3001 10032 9.7739 0433.1 7,9249 400.14 1.0776 2.1309 a:.964
10700 300682 9.7737 0423.7 7.0705 399.05 1.0046 2.1444 20.964
1075 10732 9.7730 64[493 7.8629 399.11 1.0SIS 2.1500 10.964
30600 10702 9.7734 0404.9 7.7790 399.25 1.0385 2.1717 26,964
10050 10632 9.7733 0391.5 7.7306 396s.S 1.0215 201654 20,904
30900 10061 9.7731 0300.0 7.6017 390.00 1.8126 2.1093 20,904
30950 10933 9.7130 0370.0 7.0332 390.30 1.7990 2.2133 28,904
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GeopotentiuI Altitude, Metric Units
ANAltitude dccl, Pr.oe Number Particle Collision Meandu to .walue Nu-fe Mlcua

avt e t density Wood frequency weige

Z nm)'H) I (m/sl p S L (m) M (kg/kmol)

11000 11019 9.7727 0363.6 7.5664 024 397.9S 1.7623 ' 9 2.2325 - 7 28.964
11100 11119 9.7724 6363.6 7.4461 397.95 1.7544 2.2663 28.9t4
11200 11220 9.7721 6364.0 7.3315 397.95 1.72bI 2.3044 26.964
11300 11320 9.7718 6364.2 702160 397,9* 136999 2.3410 20,964
11400 11420 907715 6364.4 7.1039 397,95 1,6733 2.3?7? 28.964
11500 11S21 9,7712 0)64.6 6.9920 307.95 1,6471 2.4160 28.964
11600 11621 9.Y709 6364sS 6.S834 397.95 1.6214 2.444 26,964
11700 11722 947706 6365.0 6.7?77 397.9b 1.59b0 2'k4934 28.964
11800 11822 9.7?03 6365.2 6*6697 397.95 1.710 2.5331 28,964
11900 11922 947700 6365.4 6.5653 397,95 1.546S• 2.9733 26,964

12000 12"23 9.7697 6365.6 6.4626 024 397.95 1.5223 * 9 2.0142 - 7 28.964
12100 12123 9.7094 636S, 6.3615 391.95 104984 &a.0S5 20,964
12200 12273 9.7690 6366.0 6.2620 397.95 1.475U 2.6980 20964
12300 12324 9.7687 6366.2 6.1640 397.95 1.4519 2.7409 26.964
12400 12424 9.7664 6366.4 6.06?6 397.95 1.4292 207844 4•o964
32560 32525 9.7681 6366.6 S.9726 397.9S 1.4069 2.8257 !0,964
12600 12625 9.7678 6366.08 5.8792 397.95 1.3848 1.6736 21'96"
32700 12725 9.7675 636740 5.7672 397.95 1.3632 2.4193 20.964
12600 12626 9.7672 6367.2 5,6967 397.95 1.3418 10965? 26,964
12900 12926 9.7669 6367.4 5.6076 397#99 1,3200 3.4126 z.9.4

13000 13027 9.7666 6367.6 5.5198 024 397.95 1.30OZ * 9 3.0607 - 7 280964
13:00 13127 9.7663 6367,. 5.4335 397.95 1.2798 3.1994 23.91S
13200 13227 9.7660 6368.0 5.348S 397.95 1.2598 3.1566 26.964
13300 13326 9.7657 6368,2 5.2648 391.95 1.24Q1 3.2090 20,9604
*43400 13428 9.7653 6366.4 5.124 397.95 1.2207 3.2600 28.964
13500 13529 9.7650 6366.6 5.1013 397.95 1.2016 3.3118 28,964
13600 13629 9.7647 6368.8 5*0215 397.95 1,1628 3.3645 28,964
13700 13730 9.7644 6369,0 4.9430 397.95 1.1643 3.4179 28.964
13300 13630 9.7641 6369.2 4.5656 397.95 1.1461 3.4722 28.964
13900 13930 9.7638 6369.4 4.7895 397.95 1.1282 3,5274 26.964

14000 14031 9.7635 6369.6 4.7146 .24 397.95 1.1105 9 3.5635 - 7 28.964
14100 14131 9.7632 6369.8 k.6408 397.95 1.0931 3.6405 2P.964
14200 14232 9.7629 6370.0 4.5682 397.95 1.0760 3.6983 28.964
14300 14332 9.7626 6170.2 4.4967 397.95 100592 3.7571 28.964
14400 14433 9.7623 6370.4 4.4264 397.95 1.0426 3.8168 28.964
14500 14533 9.7620 6370.7 4.3571 397.95 1.0263 3.8775 280964
14600 14634 9.7617 6370.9 4.2890 397.95 1.0103 3.9391 26.964
14700 14734 9.7613 6371.1 4.2219 397.95 9,9445 * 8 4.0017 28.964 I
14600 14835 9.7610 6371.3 4.1558 397.95 907890 4.0653 28,96414900 14935 9.7607 6371.5 4.0908 397.95 9.6356 4.1299 28.964

15000 15035 9.7604 6371. 4.0260 +26 397.95 9.4853 * 6 4.1956 - 7 280.9b4
35100 IU136 9.7601 6371.9 3.9638 397.95 9.3367 4.2623 28.964
35200 IS236 9.7596 6372.1 3.9018 397.95 9,1906 4.3300 28.964
15300 IS337 9.7595 6372.3 3.8407 397.95 9.0468 4,3988 28,964
15400 15437 9.7b92 6372.5 3.7806 397#95 6.9053 4.4687 28.964
15.500 1538 9.7589 6372.7 3.7215 397.95 8.7659 4.5398 20.964
15600 IS638 9.7566 6372.9 3o6633 397.95 8.6288 4.6119 280064

15700 IS739 9.7563 6373.1 3.6060 397.95 8.4938 4.6852 28.964
15600 15639 9.7580 6373.3 3.5495 397.95 863609 4.7597 28.964i/' 3900 I6940 9.?572 6373.5 3.4940 397.95 8.2301 4.8353 26.964

316000 16040 9.7573 637.37 3.4393 *20 397.95 8.1013 7 8 4.9122 7 28.964
16900 16141 9.7540 6373.9 3.3853 397.95 7.09746 4.9902 28.964
16200 16241 9.7536 6374.1 3.3326 397.95 7.8498 .50696 28.964
16300 16342 9.7564 6374.3 392804 397.95 7.7270 5.1501 28.96"
16400 16442 9.7s61 6374.5 3.2291 397.95 ,70061 5*2320 28.964
16700 17543 9.7538 6374.7 3.1786 397.95 6.098? S.3152 28.964
16700 16744 9.7505 63745, 32.729 397.9S 7.3050 5.3956 20.964
16700 16744 9.7552 6375.1 3.0149 397.95 7.3949 S.2306 28.964

16t00 16649 9.7549 637S.3 3.0672 397.95 6.1412 5.3726 28.964
36700 16945 9.7546 63775.5 2.943 397.95 6.195 S.6612 28.964

17000 17046 9.7543 6375.7 2.9376 *24 397.95 6.09195 6. 572 -7 28.964
17100 17146 9.7540 6375.9 2.5916 397.95 6.8110 6.8426 28.964
17200 17247 9.753 6376,1 25840 * 397.95 6.7047 50935 7 28.964
17300 17346 9.7533 637673 2.6019 397,95 .67998 6,0298 26.964
1400 16448 9.7520 6376, 2.4312 397.93 6,6965 6.1256 28.964
17500 17548 9.7503 63?6.? 2.7149 397.95 6.3949 6o2230 28,964
17600 11649 9.7504 6376.9 2.6724 397.95 6,Z948 6.3219 26,964
17600 17749 9.7*21 637.71 2.6306 397.95 6.1963 6.4224 26.964
06800 17850 9.7519 6377.3 2.2894 397.95 6,0993 6.4044 28.964
11990 179SI 9.?Sl5 637705 Z.S489 397.95 6.0040 6.6261 28,9".

18000 16055 9.7412 6377.7 2.S090 2 24 397.95 5.9100 8 6.733S 7 26,964
36600 36652 9.7509 637?09 2 14698 397.95 5.0176 6#640S 28.964
16200 18252 9.7506 63791. 2,4312 397.95 5.1266 6.9492 28.964
1839c 183S3 9,7503 6378,3 2.3931 397.9S S.6370 T,0597 28.964 '

S18400 141453 5.7500 6378.5 2#355T 397.9S 5,5488 7.1;19 28096"
•18500 18554 9.?497 637607 2.3100 397,95 5,4620 ?.2859 28.964

18600 166SS 9.7493 637809 20?825 397.9S 5.3765 ?.4017 28.964
16700 18755 9,0490 6379,1 2,2460 397.95 5.2924 ?.5193 28.964
18809 18856 9.7#1&? 6379,3 2P2117 397.95 S.2096 7o6368 2i9.9"+
18900 189S6 9.7444 6379,S 2,1771 397,95 Soi121 7,7602 20.964
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Table I1

Geometric Altitude, Metric Units

Accel. Pressure.1r
Altitude due to male Number Particle Collision fr Molecular

grviy eiht density sped frequency a~hweight

11000 10981 9.7728 6367.2 7.5040 .24 3980.07 1.7871 * 9 2.2274 - 7 280.964
11100 11001 9.7725 6363.0 7.4708 397.95 1.7597 2.2614 20.964

11200 11140 9.7722 6364.0 7.3543 397.95 107323 202972 28.964
11300 11280 907719 636402 7.2397 397.95 1.7053 2.3336 20.964
11400 11300 907716 6364o4 7.1268 397.95 1.6787 293706 280.964
MO0 11479 9.7713 6364.6 7.0157 397.95 1.6525 2.4001 280.964

11660 11579 907710 6364.0 6,9064 397.95 1.6268 2.4462 20.964
11700 11379 9.7706 636500 6.7907 397.95 1.6014 204050 28,964
11800 11778 9.7703 6365.2 6.6927 397.95 1.5765 2.5243 280.964
11900 11078 907700 6365.4 6.5884 397.95 1.5519 2.5643 28.984

12000 11977 9.7697 6365.6 6.4857 .24 397.95 1.5277 * 9 2.6049 - 7 20.964
12100 12077 9.7694 6365.8 6b3846 397.95 1.50"9 2.6462 28.V64
12200 12177 9.7691 6366.0 640851 397.95 1.4804 206080 20.964V 12300 12276 9.7608 6366.2 6.1871 397#95 1.4574 2.7306 28.964
12400 12376 9.7685 6366.4 6.0907 397.95 1.4347 2.7738 280964
32500 12475 9.7682 6366.6 5.9950 397.95 1.4123 2.6178 20.964
12600 12575 9.7679 636608 5.9024 397.95 1.3903 2.08624 280.94
12700 12675 9.7676 6367.0 508104 397.95 1.3686 2.9077 28.964
12800 12774 9.7673 6367.2 5.7198 397.95 1.3473 2.9537 280.964
12900 12874 9.76?6 6367.4 5.6307 397.95 1.3263 3.0005 28.964

13000 12973 9.7667 6367.6 5.5430 '24 397.95 1.'§56 * 9 3.0479 - 7 20.964
13100 13073 9.7664 636708 5.4586 397.95 1.2853 3.0062 280.964
13200 13173 9.7660 6368.0 5.3716 397.95 1.2653 3.1452 28.9"4
13300 13272 9.7657 63680.2 5.2879 397.95 1.2456 3.1950 20.964
13400 13372 9.7654 6368.4 5.2055 397.95 1.2261 3.2455 280.964
13500 13471 9.7651 636806 5.1244 397.95 1.2070 3.2969 280.964
13600 13571 9.7648 636808 5.0446 397.95 1.1882 3.3491 280964
13700 13671 9.7645 6369.6 4.9660 397.;S 1.1697 3.4021 28.964
13800 13770 9.7642 6369.2 4.08886 397.95 1.1515 3.4559 28-.964
13900 13070 9.7639 6369.4 4.08125 397.95 1,1336 3.5106 20.964

14000 13969 9.7636 636V.6 4.1375 #24 397.95 1.1159 * 9 3.5662 - 7 28.984
14100 14069 9.7633 6369.0 4.6637 397.95 100985 3.6226 28.964
14200 14168 9.7630 6370.0 4.5911 397.95 1.0814 3.6799 28.984
14300 14268 9.7627 6370.2 4.5195 397.95 1.0646 3.7381 28,964
14400 14367 907624 6370.4 4.4492 397.95 1.0400 3 '973 26.984
14500 14467 9.7621 6370.6 4.3799 397.95 1.0317 3.8t74 28.964
14600 14567 9.7610 6370.6 4.3116 397095 1.0156 3.9184 20.964
14700 14666 9.7615 6371.0 4.2445 397.95 9.9979 # 8 3.9404 20.964
14800 14766 9.76Ai 6371.? 4.1704 397.95 9.8422 4.0433 28,964
14900 14865 9.7608 6371.4 4.1133 397.95 9.6889 4.1073 28.964

15000 1496S 9.7605 6371.6 4.0493 .24 397.95 9.5380 # 8 4.1723 ? 7 28.964
1510) 15064 9.7602 6371.08 3.9862 397.95 9.3895 4.2383 280.964
15200 15164 9.7599 6372.0 3.9241 397.95 9.2433 4.3053 28.964
15300 35263 9.7596 6372.2 3.8630 397.95 9.0994 4.3734 28.964
35400 35363 9.7593 6372.4 3.08029 397.95 8.9577 4.4%26 280.964
15500 35462 9.7590 6372.6 3.7437 397.95 80.8182 405128 280,964
15600 15562 9.7587 6372.8 3.6854 397.95 806809 4.5842 280964
35700 IS661 9.7564 6373.0 3.6280 397.95 0.5450 4.6567 20.964
35000 IS761 9.7581 6373.2 3.5715 397.95 3.4127 4.7304 20.964
15900 IS860 9.7578 6373.4 3.5159 397.95 80.2817 4.0052 28.964

16000 35960 9.7575 6373.6 3.4612 .24 397.95 80128 * 8 4.8082 - 7 2a.964
16100 16059 9.7572 6373.08 3.4073 397.95 8.0259 -. 9583 280984
16200 16159 9.7569 6374.0 3.3543 397.95 7.9010 5.0367 28.964
16300 16250 9.7566 6374.2 3.3021 397.95 7.7780 5.1164 28.964
3 6400 16358 9.7562 6374.4 3.2507 397.95 7.6569 5.1973 28.964
16500 16457 9.7559 6374e6 3.2001 397.95 7.5377 5.2795 28.964
16600 16557 9.7556 6374.0 3.1503 397.95 7.4204 563629 28.964
16700 16656 9.7553 6375.0 3.1012 397.95 7.3049 5.4477 280964
16800 16756 9.7550 6375.2 3.0530 3T7.95 7.1912 5.5339 280.964
16900 16055 9.7547 6375.4 3.0055 397.95 7.0793 5.6213 20.964

17000 16955 9.7544 6375.6 2.9507 OR4 397.95 6.9691 8 0 5.7102 - 7 280.964
17100 37054 9.7541 6375.8 2.9126 397.95 6.0607 5.08005 20.964
07200 37154 9.7538 6376.0 2.08673 397.95 6.7539 5.8922 280.964
17300 17253 9.7b35 6376.2 2.0227 397.95 6.6486 5.9A53 20.964
17400 17352 9.7532 6376.4 2.7708 397.95 6.54b4 6.0799 20.964
17500 17452 9.7529 6376.6 2.7355 397.95 6.4435 6.1760 280.964
17600 17553 9.7$26 6376.08 26930 397.m5 6.3432 6.2736 28.96#
17700 17681 9.7523 6377.0 2.6511 397.95 6.2445 6.3728 280964
17800 17750 9.7520 6377.2 2.6094 397.95 6.1474 6.4735 28.964
17900 17050 9.7517 637?.4 2.5692 397.95 6.0517 6.5758 28.964

13000 17949 9.7513 6377.6 2.5292 .24 397.95 5.9576 * 8 6.6797 ? 7 28.964
18100 10049 9.7510 637.06 2.4099 39'.95 5.8649 6.70'.3 280.964
10200 18140 9.7507 6370.0 2.4512 397.95 5.7737 60925 280964
10300 18247 9.7504 637802 2.4130 397.95 5.6839 7.0014 20.964
10400 18347 9.7501 6370.4 2.375S 397.95 S.5954 7.1121 208964
10500 10446 9.7490 6370.6 2.3385 397.95 5.5004 7.2245 20.964
18600 18546 9.7495 63708. 2.3022 397.95 5.4227 7.3386 28.964
18700 10645 907492 6379.0 2.2664 397.95 5.3304 70.546 280964
3 *000 10745 9.7489 6379.2 2.2311 397.95 5.2553 7.5723 208964
30900 10044 906786 6379.4 2.1964 397.95 5.1736 7.6920 280964
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Geopotential Altitude, Metric Units

AKccels -prinsure IMean Moeua

Altitude due to male Number Particle Collision s Moleculr

I gravity_ height density speed f;equency peth weight

[¶ j ) H (i)W g (m/s
2 )i Hp (m)1 n Wm3 ) V (m/s) v ($1) L (m) M (kg/kmol)

19000 19057 9.7401 6379.7 2.1430 .24 397.95 5,0479 * 8 7.SP36 . 7 20.9&4

19100 19158 9.?470 6379.9 2.1095 397.95 4.9689 $00089 2S.964

19200 19256 9.7475 638001 2.0765 397.95 4.0911 8.1362 28.964

19300 19359 9.7472 638003 2,0440 397.95 4o0146 0,2655 23,&4

19409 19459 9.7469 638005 200120 397,95 4.7393 6,3969 20.964

19500 1950 9.7466 638007 1.9005 397.95 4.66Si 8,j303 28.964

19600 19661 9.7463 6360.9 1.9496 397.95 4.5922 0. 659 20.964

19790 19761 9.7460 6311,1 1.9191 397.95 4,5203 8.0936 20.964

19800 19062 9.7457 638d.3 I.8690 397.95 4.4496 8.9436 20.964

19900 19962 9.7453 6301.5 1.0595 397.95 4.3800 9.0057 2S,964

20000 20063 9.7450 6301.7 1.8304 *24 397.95 4.3115 * A 9.234!v- 7 28.964

20100 20164 9.7447 6384.9 1.8009 39d.04 4.2430 9.3811 \ 20.964

20200 20264 907444 6388.0 1.7720 3980.14 4.1757 9.5345 280.964

20300 20365 9.7441 6391.2 1.7435 390.23 4.1095 9.6413 2.964

20400 20466 9.7438 6394.3 1.7154 390.32 4.0444 9.08486 20?964

20500 20566 9.7435 6397.5 1.6079 390.41 3.9803 1.0009 - 6 20.964

20600 20667 9.7432 6400.6 1.6600 390.50 3.9173 1.0173 20.964

20700 20768 9.7429 6403.7 1.6341 390.59 3.0553 1.0339 28,964

20000 20668 9.7426 6406.9 1.6079 398.69 3.7944 1.0507 28.96-

P0900 20969 9.7423 6410.0 1.0521 398.78 3.7344 1.0679 20,964

21000 21070 9.7420 6413.2 1.5567 .24 396067 3.6753 8 6 1.0853 - 6 20.964

21100 21170 9.7417 6416.3 1.5318 390.96 3.6173 1.1029 260.964

21200 21271 9,74A3 6419.z 1.5073 399.05 3.5602 10.209 20.964

21340 21372 9.7410 6422.6 1.4831 399.14 3.5C40 1,1391 20.964

21400 21472 9.7407 6425.8 1.4594 399.24 3.4487 1.1576 28.964

21500 21573 9.7404 6428.9 1.4361 399.33 3.3943 1.1765 28.9f4

21600 21674 9.7401 6432.1 1.4131 390.42 3.3408 1.1956 28.964

21700 21774 9.7?90 6435.2 1.3905 399.51 ;.2482 ..21SO 28,964

21600 21a7s 9.739S 643604 1.3603 399.60 3.2364 1.2347 28,964

21900 21976 9.7392 6441.5 1.3465 399.69 3.1855 112547 28.964

22000 22476 9.7389 6444.7 10325U 024 399078 3.13S4 # 6 102751 6 28.964

22100 22177 9.7386 6447.e 1.3039 399068 3.0861 1.2957 20,964

22200 22278 9.7303 6451.0 1.2831 399.97 3.0376 1.31%7 26.964

22300 223?9 9.7380 6454.1 1.2626 400.0b 2,?898 1.3381 28.964

22400 22479 9.7377 6457.3 1.2425 400.15 2.9429 1.3597 20,964

22560 22500 9,7374 6460.5 1.22?7 400.24 2.06947 1.3917 28.964

22600 22601 9,7370 6463.6 10a33 400.33 2.513 4.4041 28.964

22700 22781 9.7367 6466.0 1.1041 400.42 2.OOUS i.4267 .0.964

228009 22882 9.7364 6469.9 1.1653 400.52 2.7626 1.4498 28.964

22900 22963 9.736. 6473.0 1.1460 400.61 2.7193 1.4732 28.964

23000 23084 9.7350 6476.2 1.1266 #24 400.70 2.6767 3 0 1.4970 - 6 20.964

23100 23104 9.Y355 6479.4 1.1107 460.79 2.6348 1.5211 23,964

23?00 23285 9.7352 6402.S 1,0V30 400.06 2,936 1,5457 280964
23300 23386 9.7349 4405.7 1.0757 400.97 2.5530 1.5706 20,964
23400 23486 9.7346 6468.8 1.0586 401.06 a.5131 1,5959 26,964

23500 ;3507 9.7343 6492.0 1.0419 401.15 2.,736 1.6216 26,964

23600 236AS q.7340 6495.1 1.0253 401.24 2.4352 1.6477 20,964

23700 23789 9.7337 6490.3 1.0091 401.34 2.3972 1.6742 2b'964

23800 23809 9.7334 6501.4 9.9314 *23 401.403 2.3590 1.7011 26,964

23900 23990 9.7330 6504.6 9.7743 401.52 2.3230 1.7285 20,964

24000 24091 9.7327 6507.8 9.6197 .23 401.61 2.2867 8 8 1,7563 - 6 28,964

24100 24192 9.7324 6510.9 4#4677 401.70 2.2511 1.7845 28,964

r.4200 24292 9.7321 6514.1 9.3101 401.79 2.2160 1.0131 28,964

24300 24393 9.7318 6517.2 9.1709 401.80 2.10115 1.8422 28.964

24400 24494 9.7315 6520.4 9.0262 401.97 2.1476 1.6717 20.964

24500 24595 9.7312 6523.5 0.s036 402.06 2.1142 1.9017 28.964

2*600 24696 9.7309 6526.7 8.7437 402.15 2.0813 1.9322 260.964

24700 24796 9.7306 6529.0 0.6050 402.25 2.0490 1,9632 20.964

24800 24897 9.7303 6533.0 8.4702 402.34 2.0171 1.9946 28,964

24900 24996 9.7300 6536.2 8.3360 402.43 1.9805 2.0265 20.964

25000 25099 9.7297 6539.3 0.2056 .23 402.52 1.9550 * 0 2.0589 - 6 20.964

25100 25200 9.7294 6542.5 8.0765 402.61 1.9247 2,0910 26,964

25200 25300 9.7291 6545.6 7.9494 402.70 1.0948 2.1253 28,964

25300 25401 9.7287 6546.0 7,..,;44 402.79 1.8654 2,1592 20.964

25400 25502 9.7204 6551.9 7.oe15 402,.6 1.0365 2.1937 28.964

O2550 25603 9.7201 6555.1 7.5605 402,97 1.0001 2.2207 26.964

25606 25704 9.7278 6550.3 7.4615 403.06 1.7001 2.2642 20.964

25700 25804 9.7275 6561.4 703444 403,15 1.7526 2.3003 20,964

25100 25905 9.7272 6564.6 7 .z292 403.24 1.7255 2.3370 2- 6 0#

26900 26006 9.7269 6567. 7.0115a 403.33 1.6988 2.3792 28,964

26000 26107 9.7266 6S?05 9 6.0073 923 403.42 1.6737 a 2.4120 6 20.964

20500 26208 9.7263 6506.0 6.0467 403062 1.6467 2.4S04 28.964

26OO 26307 9.7260 658792 6.7666 403.61 1.6213 2.6894 210964S26469 9.7257 6580,4 6.6804 403*70 1,5963 205290 .9 '
26300 .622 9 4
26400 26510 9.72S4 65630S 6*97519 403079 1,5S717 562 2,6

26500 26611 9.7251 6586.7 606731 403*688 1,6474 2,6100 26.964

26600 26712 9.7247 6S89.6 6-3719 403.97 1.5236 206514 28,964

26700 26013 9.7244 6593.0 6.2723 404.06 1.5001 2.6935 28,964

26600 i6913 9.7241 6596.2 6.1744 404.15 1,4770 2.7362 20.96d

20400 27014 9.7238 6599.3 6.0780 404.24 1.4643 2.7796 260.964

I



r Table it 85

Geometric Altitude, Metric Units

Accel. Pressure Mean
Altitude due to " Number Particle Collision free Moleculr

•Lit Astetud dfretquencfry weight

gravity height density ed frequency path

H(m) Z (m) g (m/s2) Hp (m) n (m3) W " L (i) M (kg/kmol)

19000 10903 9.7483 6379.6 2.1622 .24 397.95 S.0931 I 8 7.8135 - 7 20.964
19100 19043 907400 6379.08 2*1206 397.95 S.0139 7*9369 26.964
'9200 19142 9.7477 638000 2.0955 397.95 4.9359 8.0623 280.964
19300 19242 9.7474 6360.2 2.0629 397.95 4.0592 8.1897 280.964
19400 19341 9.7471 630064 2.0300 397.95 %.7036 6.3191 28.964
19500 19440 907468 638006 1.9993 397.95 4.7092 6.4505 28,964
19600 19540 9.7465 6360.0 1.9602 397.95 4.6360 0.5840 28.964
19700 19639 907461 '3301*0 1.9376 397.95 4.5639 607195 20,964
19600 19739 9.7458 6361.2 1.9074 397.95 4.4929 86.573 20.964
19900 19638 9.7455 6381.4 1.8778 397,95 4.4231 6.9972 26.964

20000 19937 9.7452 6361.6 1.8406 .24 397.95 4.3543 * 0 9.1393 - 7 28.964
20100 20037 $.7449 6382.9 1.8195 397.99 4.2863 9.2652 20.964
2024o 20136 9O.7446 6386.0 1.79094 39.008 4.218? 9.4361 20.964
20300 20235 9.7443 6389.1 1.7618 396.17 4.IS22 9.5n93 2d,964
20400 20335 907440 6392.2 1.7337 398.26 4.0866 907450 20,964
20500 20434 907437 6395.4 1.7060 396.o5 4.0224 9.9032 26.964
20600 20533 9.7434 6396.5 1.6786 396.44 3.9591 1.0064 - 6 20.964
20700 20633 9.7431 6401.6 1.6520 396.53 3.69b9 100227 24.964
20800 20732 9.7628 6404.0 1.6256 396.62 3.8356 1.0393 28.964
20900 206832 9.7425 6407.9 10.997 398.71 3.7753 1.0561 26.964

21000 20931 9.7422 6411.0 1.5742 .24 396.81 3.7161 8 6 1.0732 * 6 28.964
21100 21030 907419 6414.1 1.5492 398.90 3.6577 1.0906 28.964
21200 21130 907416 641703 1.524S5 398.99 3.0003 101002 26.964
21300 21229 907413 6420.4 1.5003 399.06 3.5439 1.1261 20,964
21400 21328 9.7410 6423.5 1.4764 399.17 3.4663 1.1443 20.964
21500 21428 907406 6426.7 1.4529 399.26 3.4337 1.1628 20.964
21600 11527 907403 6429.0 1.4299 399.35 3.3799 1.1616 20.964
21700 21626 9.7400 6432.9 1.4072 399.44 3.3270 1.2006 26.964
21600 21725 907397 6436.0 1.3848 399.53 3.2749 1.2200 28.964
21900 218?5 9.7394 6439.2 1.3629 399.62 3.2237 1.2396 26.964

22000 21924 90¥341 6442.3 1.3413 .24 399.72 3.1733 6 8 12594 - 6 23.96%
22100 22023 9.7388 6445.4 1.3200 399.81 3.1230 1.2799 20.964
22200 22123 9.7305 6448.6 102991 399.90 3.0750 1.3005 28.964
22300 22222 9.7382 6451.7 1.2785 399.99 3.0270 1.3214 28.964
22400 22321 9.7379 64S4.8 1.2563 400.00 2.9798 1.3426 28.964
22500 22421 9.7376 6457.9 1.2364 400.17 2.9333 1.3642 26.964
22600 22520 9.7313 64"1.1 1.2188 400.26 2.8876 1.3661 28.964
22700 22619 9.7370 6464.2 1.1996 400.35 2.6426 14064• 26.964
22600 22719 9.7367 6467.3 1.1806 400.44 2.7983 1.4310 28,964
22900 2281b 9.7364 6?70.5 1.1620 400.53 2.7548 1.4539 280.964

23000 22917 9.7361 64?736 1.1437 .24 400.062 2.7119 6 8 1.4772 * 6 280964
23100 23016 9.7356 647607 1.125% 400.71 2.6698 1.5009 280.964
232n0 231R6 9.7355 6479.9 1.1079 400.00 2.6283 1.5250 26.964
23300 23215 9.7352 6463.0 1.0904 400.8V 2.5875 1.5494 28.964
23400 23314 9.7348 6486.1 1.0733 400098 2.5473 1.5742 28.964
23500 23413 9.7345 64#9*3 1.0564 401.07 2.5076 1.5993 28.964
23600 23513 9.7342 6492.4 1.0397 401.16 2.4689 1.6249 28.964
23700 23612 907339 6495.5 1.0234 401.206 2.4306 1.6508 28.964
23800 23711 9.7336 6496.6 1.0073 401.35 2.3929 1.6772 28.964
23900 23810 9.7333 6501.8 9.9148 .23 401.44 2.3559 1.7040 280.964

24000 23910 9.7330 6504.9 9.7591 .23 401.53 2.3194 * 8 1.7312 - 6 28.964
24100 2'409 9.7327 6508.0 9.6060 401.62 2,2835 1.7588 28.964
24200 24106 9.7324 6511.2 9.4553 401.71 2.2462 1.7868 28.964
24300 24?07 9.7321 6514.3 9.3070 401080 2.2134 1.6153 28.964
24400 24307 9.7318 6517.4 9.1612 401.89 2.1792 1.8442 28.964
24500 24406 9.7315 6520.6 9.0177 401.98 2.1456 1.6735 20.964
24600 24505 9.7312 6523.7 6.A765 402.07 2.1125 1.9033 268964
24700 24604 9.7309 6526.8 8.7376 402.16 2.0799 1.9336 20,964
24800 24704 9.7306 6530.0 866009 402.25 2.0476 1.9643 280.964
24900 24803 9.7303 6533.1 6.4664 402.34 2.0162 109955 280.964

25000 24902 9.7300 6536.2 a.3341 023 402.43 1.9852 a 8 2.0272 - 6 20.964
25100 25001 9.7297 6539.4 6.2039 402.5? 1.95646 2.0593 28.964
25200 25100 907294 6542.S 8.0756 402.61 1.9245 2.0920 28.964
25300 25200 907291 6545.6 7.9498 402.70 1.8949 2.1252 28.964
25400 25299 9.7267 654867 7.8256 402.79 1.6058 2.1586 20.964
25500 25398 907284 6551.9 7.7038 402.88 1.6371 2.1930 2a.964
25600 25497 9.7281 6555.0 7.5037 402.97 106089 2.2277 21.964
25700 25597 907278 6558.1 7.0656 403.00 107811 2.2630 28.964
25600 25696 9.7275 6561.3 7.3494 403.15 1.7538 2.2968 28.964
25900 25795 1.7272 6564,4 7.2350 403.24 1,726b 2.3351 20.964

26000 25e94 9.7269 6567.5 7.1295 .23 403.33 1.7004 * 6 2.3720 - 6 28.964
26100 25993 9.7266 6570.7 7.0116 403.42 1.6743 2.4095 2d.964
26200 26092 9.7263 6573.8 6.9028 403.51 1.6487 2.4475 280964
26300 26192 907260 6576.9 6.7958 403.60 1.6234 2.4661 26.964
26400 26291 9.7257 6560.1 6.6901 403.69 1.5986 2.5253 26.964
26500 26390 9.7254 6583.2 6.5063 403.78 1.5741 2.5651 26.964
26600 26489 9.7253 6586.3 6.4642 403.87 1.5500 2.6055 28.964
26700 26568 9.7246 6589.5 6.3836 403.96 1.5263 2.6466 20.964
26600 26607 9.724S 6592.6 6.2847 404.05 1.5030 2.6682 28.9•4
26900 26767 9.72-42 6595.7 6.1874 404.14 1.4601 2.7305 26,N'64
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86 Table I I

Geoootentfal Altitude. Metric Units

Accel. Presure Nme Particle MCollisaonn Molecular
Altitude due to woile der speed f free

gravityfrequency weight

Z (m) H Wi) g (m/s2 ) Hp i) n (m"3 1 jV(m/sl (. 1) L(n) M (kg/kmol)

27000 27115 9.7235 6602.5 S.9032 #23 404.33 1.4319 G6 2.6237 - 6 280.964
27100 27216 9.7232 6605.6 5.6699 404.42 1.4099 2.6664 28.964
2720. 27317 9.7229 660.8R 5#7960 404.51 1.3882 2.9139 26.964
27300 27410 9.7226 6612.0 5.7077 404.60 1.3669 2.9600 20.964
27400 27519 9.7223 6615.1 5.6166 404.69 1#3459 3.0068 20.964
27500 27619 9.7220 6616. 5S.5313 404.78 1.3253 3.0544 26.964
27600 27720 9.7217 662105 564452 404.67 1.3649 3.1026 28,964
27700 27821 9.7214 6624.6 5.3605 406496 1,2849 3.1517 26.964
2?800 27922 907211 6627.8 S.2772 405.05 1.2652 3.2014 26,964
27900 26023 9.7208 6630.9 5.1952 405.14 1.2450 3.2520 28.964

26000 26124 9.7204 6634.1 5.1145 .23 405.23 1.2268 8 6 3.3033 - 6 28.964
20100 26225 9.7201 6637.3 5.0351 405.32 1.2060 3.3554 28.964
26200 28326 9.7198 6640.4 4.9569 40S.41 1.189b 3.4063 28.964
26300 26427 9.7195 6643.6 4.6600 405.50 1.1713 3.4620 20.964
28400 2$527 907192 66.648 4.8044 405.59 11534 3.5165 26,964
28500 28626 9.7169 6649.9 4.7299 405668 1.1356 3.5719 28.964
28600 28729 9.7166 665361 4.6566 405.77 1.1164 3.6281 20.964
26700 26830 9.7183 6656.2 445645 40S.86 1.1013 3.6852 26.964
28600 26931 9.7160 6659.. 4.5135 405.95 1.0845 3.7431 26.964
28900 29032 9.7177 6662,6 4•4437 406.04 1.0680 3.6019 26.964

29000 29133 9.7174 6665.7 4.3756 023 406.13 1.0517 * 8 3.0617 - 6 28.964
29100 29234 9.7173 6666.9 4*3073 4060.22 100357 3.9223 28.964
292C0 29335 9.7168 6672.1 4.2406 406.31 1.0199 3.9839 28.964
29300 29436 9.7165 6675,2 4.1753 406*40 1.0044 4.0464 28.964
29400 29537 9.7161 6676.4 4.1108 406.49 968908 . 7 4.1098 26.964
29500 29638 ';b7158 6661.6 4.0474 406.58 9.7403 4.1742 28.964
29600 29738 O.1155 6664.7 3.9650 406.67 9.5922 4.2396 26.964

29700 29839 9.7152 6687.9 3.9235 406.76 9.4464 4.3060 28.964
29800 29940 9.7149 6691.1 3.8630 406.83 9.3029 4.3734 28,964
29909. 30041 9.7146 6694.2 3.8035 406.94 9.1616 4.4418 28.964

ý'000 30142 9.7143 6697.4 3.7450 *23 407.03 9.0225 * 7 4.5113 - 6 26.964
30100 30243 9.7140 6700.6 3.6873 407.12 8.8656 4.5818 28.964
30200 30344 9.7137 6703.7 3.6306 407.21 8.7So0 4.6S34 26.964
30300 30445 9.7134 6706.9 3.5746 407.30 8.6182 4.7261 28,964
30400 30546 9.7131 6710.1 3.5196 407.39 8,4676 4.7999 26.964
30500 30647 9.7128 6713.2 3.4657 407.48 6.3590 4.6746 26.964
30600 30748 9.7125 6716.4 3.4125 407.57 6.2324 4.9508 28.964
39700 308649 1.7122 6719.6 3.3601 407.66 6.1078 5.0260 28.964
30600 30950 407118 6722.7 3.3086 407.75 7.9d52 5.1063 28.964
36900 31051 9.7115 6725.9 3.2578 407.64 708645 5.1859 28,964

31000 31152 907112 6729.1 3.2079 .23 407.93 7.7456 7 7 5.2666 - 6 20.964
31100 31253 9.7109 6732.2 3.1567 408.02 7.6286 *34686 28,964
31200 31354 9.7106 6735.4 3.1103 408.11 7.5134 5.4318 26.964
31300 31455 9.7103 6738.6 3,0627 408.20 7.4000 5.5162 26.964
31400 31556 9.7100 6741.8 3.0156 4068Z9 7.2683 5.6020 28.964
11500 31657 9.7097 6744.9 2.9697 406.38 7.1784 5.6890 28.96%
31600 31758 9.7094 6748.1 2.9243 406.47 7.0702 5.7773 28.964
31700 31659 9.7091 6751.3 2.8796 406.56 6.9636 5.8670 20,964
31600 31960 9.7068 6754.4 2.8356 468.65 6.8587 5.9560 28.964
31S00 32061 9.7085 6757.6 2.7923 408.73 6.7555 6.0504 28.964

32600 32162 9.7082 6760.8 2.7497 .23 400.82 6.6538 * 7 6.1442 - 6 28.964
32200 32364 9.7076 6777.6 2.6623 409.32 6.4503 6.3459 20.9641
32400 32566 9.7069 6794.7 2.5779 409.82 6.2534 6.5536 26.964
32600 32768 907063 6611.7 2.4964 610.32 6.0030 6.7676 26.964
3U800 32970 9.7057 6828.7 204176 410.82 s58769 6.9861 28.964

33000 *3172 907051 4645.7 2.3415 411.32 5.7008 7.2152 26.964
33200 3337 . 9.7045 6662.7 2.2680 411.62 5.5264 7.4491 28.964
31400 33576 9.7039 6879.7 2.1970 412.31 5.3617 7.6899 26.964
33600 33779 9.7033 6696,7 2.1283 412.61 5.2004 7.9360 26.964
33600 33951 907026 6913.7 2.0620 413.31 5.0443 6.1934 28,964

34000 34183 9.7020 6930.7 1.9978 .23 413.80 4.0933 ? 7 8.4565 - 6 28.964
34200 34385 9.7014 6947.7 1.9350 414.29 4.7471 8.7273 20.964
34400 34567 9.7008 6964.0 1.6759 414.79 4.6057 9.0061 26,964
34690 34769 907002 690168 1.8180 415.28 4o4687 9.2931 26.964
38600 34992 9.6996 69986. 107620 415.77 4.3362 905885 26.964
35000 35194 9.6990 7615.6 1.7076 416.27 4.2078 9.o926 28.964
35200 35396 9.6983 7032.8 1.6554 416,76 4,0836 1.0206 - 5 26.964
35400 35598 9.6977 7649.8 1.6048 417.25 3o9633 1.0528 20.964
35600 35601 9,6971 7066.9 1.5556 417,74 3.0466 1.0859 28,964
35800 36003 9*696S ?083.9 1.5084 16,823 3,7341 141200 26.964

36000 36205 9.6959 7100.9 1.4626 023 416.72 3.6248 * 7 1,15S1 - 5 28.964
36200 36407 9.6953 7117.9 1.4182 419.21 3.5190 1.1913 28.964
36400 36610 9.6947 7135.0 1.3753 419.69 3.4166 1.2284 28.964
36600 36012 9.6940 7152.0 1.3338 420.16 3.3173 1.2666 28.964
36800 37014 9.6934 7169.0 1.2937 420.67 3.2212 1.3060 26.964
37000 37217 9.6928 7186.1 1.2548 421.15 3.1260 1.3464 20.964
37200 37419 9.6922 7203.1 1.2172 421.64 3.0377 1.3p60 28,964
37400 3762 9.6916 7220.2 1.1606 422.13 2.9503 1.4300 26.964
37600 37194 9.6910 7237.2 1.1456 422.61 21.655 1.4748 28.964
37600 36026 9.6904 7254.3 1.1115 423.09 2.7a34 1.5200 20.964



Table II 87
Geometric Altitude, Metric Units

Accel. Pressure Mean
Altdel to Pessr Number Particle Collision MolecularAltitude due to w tale freee

avty ,~h~ density Wooed frequency phweight

Z (m) H (m) g (mis2) H~ (in) n Wm3 ) V (M/3) p Cs- 1) L Cm) M (kg/kmol)

17000 2686 9.723T 659809 6.0916 023 404.23 1.4575 * 8 2.7734 - 6 28.964
"27100 26985 907236 6602.0 5.9973 404.32 I.035J 2.6170 28,964
21200 27084 9.7233 6605.1 5.9046 404.41 1.4134 2*8613 28.964 4
27300 27183 9.7230 6608.3 5.6133 404.50 1.3918 2.9061 28.964
27400 27282 9.7227 6611.4 $.7235 404.Su 103706 2.9518 26.964
27500 27382 9.7223 6614.5 5.6351 404.67 1.3498 2.9981 28.964
27600 27481 9.7220 6617.7 5.5481 404.7b 1.3?92 3.0451 28.964
27700 27560 9.7217 6620.8 5.4625 404.85 1.3090 3.0928 28.964
27000 27679 9.7214 6024.0 5.3783 404.94 102891 3.1413 28.964
27900 27778 9.7211 6627.1 5.2954 405.03 1.2695 3.1905 280.964

28000 27677 9.7206 6630.2 542138 *23 405.12 1.2502 * 8 3.2404 - 6 28.964
28100 2?976 9.7205 6633.4 5.1335 405.21 1.2312 3.2111 28.964
28200 26075 9.7202 6636,5 5.0545 405.30 1.2126 3.3425 20.964
28300 28175 9.7199 6639.6 4.9767 405,39 1.1942 3.3948 280.964
28400 28274 9.7&96 6642.8 4.9002 405.4o 1.1761 3.4478 280.9
28500 28373 9.7193 6645.9 4.8248 405.57 1.1582 3.5016 28.964
28600 28472 9.7190 6649.0 4.7507 405.66 1.1407 3.5562 28.964
28700 28571 9.7187 6652.2 4.6777 405.75 1.1231 3.06117 28.964
28800 28670 9.7184 6655.3 4.6059 405.0. 1.1064 3.6680 28,964
28900 28769 9.7181 6658.4 4.5353 405.93 1.0897 3.7252 20.964

29000 28668 9.7178 6661.6 4.4657 #23 40b.01 1.0732 * 8 3.7832 - 6 28.964
29100 28967 9.7175 6664.7 4.3973 406.10 1.0070 3.8421 28.964
29200 29066 9.7172 6667.5 4.3299 406.19 1.0410 3.9019 28,964
29300 29166 9.7169 6671.0 4.2638 406828 1.0253 3.9625 20.964
29430 29265 907166 6674.1 4.1983 406.37 1.00)0 4.0241 280964
29500 29364 9.7163 6677.3 4.1341 406.46 9.9460 V . 4.0867 28.964
29600 29463 9.7160 8680.4 4.0709 406.55 9.7960 4.1501 28.964
29700 29562 9.7157 8603.5 4.0086 406.64 9.6484 4.2146 28.964
29800 29661 9.7113 6686.7 3.9474 406.73 9.5031 402800 28.964
29900 29760 9.7150 6609.8 3.8871 406.42 9.3600 4.3463 28.964

30000 29659 9.7147 6692.9 3.8278 .23 406.91 9.2192 ? 7 4.4137 - 6 28.964
30100 29958 9.7144 6696.1 307694 406.99 9.0005 4.4R21 280.964
30200 30057 9.7141 669992 3.7119 407.00 809440 4.5515 28.964
3030a 0156 907138 6702.3 3.6553 407.17 8.0095 4.6219 28.964
30400 3u255 9.7135 6705.5 3.S996 407.28 8.6772 4.6935 28.964
30500 30354 9.7132 6708.6 3.5448 407.35 8.5469 4.7660 28.964
30600 30453 9.7129 6711.8 3.4908 407.44 0.4187 4.08397 28.964
30700 30552 907126 6714.9 3.4377 407.53 6.2924 4.914S5 28.964
30800 30651 9.7123 67180.0 3.3854 407.62 8.1681 4.9904 28.964
30900 30751 907120 6121.2 3.3340 407.71 8.0457 5.0674 28.96o

31000 30850 9.7117 6724.3 3.2833 #23 407.79 7.9251 * 7 5.1456 - 6 20.964
31100 30949 9.711' 6727.4 3.23i5 407.68 70.065 5.2249 28.964
31200 31048 907111 6730.6 3.1644 407.97 7.6897 5.3055 28.964
31300 31147 9.7108 6733.7 3.01361 408.Ob 7.5746 5.3872 28.964
31400 31246 9.7105 6736.9 3.0865 4080.15 7.4614 5.4702 26.964
31500 31349i 9.7102 6740.0 3.0417 408.24 7.3499 5.5544 28.964
31600 31444 9.7099 6743.1 2,9956 408.33 7.2401 5.6398 28.964
31700 31543 9.7096 6746.3 2.9502 408.42 7.1320 5.7265 28.964
31800 31642 9.7093 6749,4 2.9056 408.50 7.0255 5.146 28.964
31900 31741 9.7090 6752.6 2.08616 406.59 6.9207 5.9039 28.964

32000 31840 9.7087 6755.7 2.6103 .23 400.68 6.0175 T 7 5.9945 - 6 28.964
32200 32038 9.7080 6764.0 2.7330 408.92 b.6149 6.1818 28.964
32400 32236 9.7074 6780.8 2.6470 409.41 6.4147 6.3825 20.964
32600 32434 9.7068 6797.6 2.5640 409.91 6.22U9 6.5892 28.964
32800 32632 9.7062 6814.4 2.4038 410.40 6.0335 6.8020 28.464
33000 32830 9.7056 8831.2 0.4062 410.90 5.8522 7.0212 28.964
33200 33027 9.0050 6848,1 2.3313 411.39 5.6767 7.2469 28.964
33400 33225 9.7044 6864.9 2.2589 411.88 5.5070 7.4793 28,964
33600 33423 9,7036 6881.7 2.1689 412.37 5.3426 7.7185 28.964
33800 33621 9.7032 689865 2.1212 412.66 5.1836 7.9647 28.964

3400* 33819 9.7026 6915.4 2.0558 .23 413.3b 5.0297 8 7 .02182 - 6 28.964
34200 34017 9.7020 6932.2 1.9925 413.84 4.8007 8.4791 28.964
34400 34215 9.7014 6949.0 1.9313 414.33 4.7365 8.7477 28.964
34600 34413 9.7008 6965.8 1.08722 414.82 4.5968 9.0240 28.964
34600 34611 9.700k 6982.7 1.8150 415.31 4.461b 9.3084 28.964
35000 34808 9.6995 6999.5 1.7597 415.79 4,3307 9.6010 28.964
35200 35006 9.6989 7016.3 1.7062 416.28 4.2040 9.9021 028.964
35400 35204 9.6903 7033.2 1.6544 416.77 4.0812 1.0212 - 5 28.964
35600 35402 9.6977 7050.0 1.6043 417.25 3.9623 1.0531 28.9b.t
35000 35599 9.6971 706688 1.5559 417.74 3.8471 1.0858 28.964

36000 35797 9.6965 7083.7 1.5090 #23 4180.22 3.7356 * 7 1.1196 - 5 28.964
36200 3599S 9.6959 71000. 1.4637 418.71 3.6275 1.1542 28.964
36400 361ri3 9.6953 7117.3 1.4198 419.19 3.5228 1.1899 28.964
36600 36390 9.6947 7134.2 1.3773 419.67 3.4214 102266 28.964
36800 36!088 9.6941 7151.0 1.3362 420.15 3.3231 1.2643 28.964
37000 36186 9,6935 7167.8 1.2965 420.63 3.2278 1.3031 28.964
37200 36980 9.6929 718,4.7 1.2579 421.11 3.1355 1.3430 28.964
37400 37181 9.6923 7201.5 1.2207 421.59 3.0461 1.3A41 28.964
37600 37379 9.6917 7213.4 1.1846 422.07 2.9o94 1.4262 28.964
37800 37577 9.6911 7235.2 1.1496 422.55 2.8753 1.4696 28.964



e8t8aTable II
GeopotentIa Altitude, Metric Units

Ace. Peue Number PartWOl Collision Moeeuln
L Altitude due to scale free MoleoulrL .. .i • ih density ,ied frequency ath weightOv~t _ hightpath

Z (m)l H (m) g gm/s2 ) Hp (m) n (m 3 1 V (miS) (0) L (m) M (kg/kmnol)

38000 38229 9.6498 7271.3 1*0784 .23 423.#S 2.7038 1 I.S666 - 5 280.964
38z00 38431 9.6491 726604 10046S 424.06 206a67 1,6144 20.964
36400 38633 9.6005 7305.4 1.0155 424.54 R.5519 1.6636 2z964
30600 3883b 906#79 7322.5 9.0557 t22 425.02 2.4794 1.7142 20.964
30800 39038 940673 7339.5 9.5656 42SSZ 2.4092 1.7662 28.964
39000 39241 9.0667 7356.6 9.2046 425.99 2.3411 108196 20.964
39200 39443 9.06861 7373.6 9.0125 426447 227SO 108746 208964
39400 39644ý 9.6055 7390.7 80.7490 4264QS 2.2110 1*9310 20.964
39600 3984 9.6848 7407?. 0.4937 427.41 2.1489 1.9p91 260964
39800 4005. 9.4062 7424.0 0.2464 427.90 200086 P.0467 28.964

40000 40253 9.6836 7441.9 6.0069 #22 420.38 Zo0302 • 7 2.1100 - 5 28.964
40200 40456 9.6030 7459.0 7.7746 424*.6 1.9736 2.1730 20.964
40400 40656 9.6424 7476.1 7.5499 429.34 1.9186 2.2377 280964
40600 40861 9.4618 7493.1 7.3320 429.01 1.0453 203042 280.964
40800 41064 9.4612 7510.2 7.1209 430.29 1.8136 2:372? 20.964
41000 41266 9e6606 7527.3 6.9163 430.76 107635 2.4427 20,964
4100 41469 9.6799 7544.4 6.7180 431.24 1.7148 2.Sl48 20,964
41400 41671 9.6793 7561.5 6.5256 431.71 1.6676 2.8419 28.964
41600 41874 9.6787 7570.6 6.3395 432.19 1.6217 2.6650 208964
41000 42077 9.6781 759S.6 6.1589 432.66 1.5773 2.7431 ?8.964

42000 42279 9.6775 7612.7 5.9839 .22 433.13 I1.341 # 7 2.80234 - 5 2$0964
42200 42482 9.6769 7629.8 5.8141 433.61 1.4922 2.9058 20.964
42400 42665 9.6763 764649 S.6496 434.008 !4516 2.9904 28.964
42600 42807 9.6757 7464.0 5.4900 434.55 1.4121 3.0773 20.964
42800 43090 9.6750 76801. 5.3353 435.02 103736 3.1666 28.964
43000 43293 9.6744 76980.2 5.1853 435.49 1.3366 3.W512 28,964
43200 43496 9%6731 7715.3 500390 435.96 1.3005 3,3523 280964
43400 43698 9.6732 7732.4 4.08987 436.43 1.2654 3.t486 20,964
43600 43901 9.6726 7749.5 4.7618 436.90 1.2314 3.5400 20.964
43800 44104 9.6720 7766.7 4.6290 43?.37 1.1983 3.6497 280q64

44000 44307 9.6714 7703.8 4.5002 +22 437083 1.1662 # 7 3.7542 - 5 28.964
44200 44510 9.6707 7060.9 4.3752 430.30 1.1351 3.8614 20.964
44400 44712 9.6701 7810.0 4.2$40 4380.77 1.1040 3.9715 20.964
44600 44915 9.6695 7035.1 4.1364 439.23 1.0754 4.0844 28.964
44800 45118 9.6609 7852.2 4.0223 439.70 1.0468 4e2003 240964
45000 45321 9.6683 7569.4 3.9115 440.16 1.0191 4.3192 2#e964
45200 45524 9.6677 7800.5 3.8060 440.63 9.9213 * 6 4.4413 208964
45400 457S7 9.6671 7903.6 3.6997 441.09 9.6594 4$6655 28,964
45600 45929 9,6665 7920.0 305965 441.56 9.4049 4.6949 20.964
45000 46132 9.6658 7937.9 3.5002 442.02 91577 4.08264 280.964

46000 46335 9.,6S2 7955.0 3.4048 #2P 442.40 809175 6 4 409620 - Z 60.9•4
46200 46538 9.6646 7972.2 3.3122 442.9S 8.6#41 5.1007 20.964 3
46400 46741 9.6640 7989.3 3.2223 443.41 8.4572 5.2430 20.964
46600 46944 9.6634 800604 3.13S1 443.87 802367 5.3P8¥ 28.9644
46400 47147 9.6628 8023,6 3.0503 444.33 8.0224 5$5306 280.964
47000 47350 9.6622 0040.7 2.9681 444.79 7.8141 S6921 26.9"
4?200 47553 9.6616 004102 2.08941 444.79 7,6193 508377 20.964
47400 47756 9.6609 8041.7 2.8219 444.79 7.4294 59869 208964
47600 47959 996603 8042,3 2*7516 444.79 7.2442 6.1400 28.q44
47800 48162 9,6597 0042.8 2.6830 444.79 7.0*36 6.2970 310.964

"48000 48365 9.6591 8043.3 2.6161 #2? 444.79 6.0875 6 4 6.4560 - 5 28.964
48200 48568 9.6585 8043.0 Z.5509 444.79 6.7158 6.6231 280964
48400 4877L 9.6579 0044.3 2.4873 444.79 6.5,44 6.7924 108964
40600 48974 9.6573 8044.0 2.4253 444.79 6*3851 649661 200964
48800 49178 9.6567 0045.3 2.3648 444.79 6.2Z59 7.1442 280.964
49000 49381 9.6560 0045.8 2.3059 444.79 6.0707 7.3268 28.96bI
49200 49584 9.6554 8046.3 2.2484 444.79 5.9194 7.5141 28.964
49400 49707 9.6548 8046.9 2.1923 444.79 5.7718 707062 280964
49600 49990 9.6542 804704 2.1377 444.79 5.4279 7.9033 28,964
49800 50193 9.6536 8047.9 200844 444,79 5.4076 8.1053 260964
56000 S0396 9.6530 S0'0.4 2.0324 *22 444.79 5.35C8 6 803125 - 5 20.964
S0500 50904 9.6515 8049.7 1.9081 444.79 5-0236 01.541 280.964

S@000 51413 9.6499 0050.9 1.7914 444.79 4.7163 9.4309 20.9•4
51500 51921 9.644 0010406 1.6903 443.64 4.4386 9.9950 20.944
52000 52429 9.6469 7970.2 1.5944 442.48 4.1759 1.0596 - 4 20.964
52500 S2937 9.6453 7929.8 1.5035 441.33 3.9276 1.1237 20.964
53000 53446 9.6438 7089.4 1.4174 440.16 3.6928 1.1920 20.964
53500 53954 9.6423 7480.9 1.3357 439.00 3.4709 1.2640 190964
54000 54463 9.6407 7508.5 1.2504 437.83 3.2612 1.3425 26.964
545S0 54971 9.6392 7760.0 1.1852 430.66 3.0632 1.4255 28.964

55000 55480 9.637? 7727.6 1.1159 "22 435.49 2.0763 6 4 1.5141 - 4 20.964
55500 55909 9.6362 7687.1 1*0502 434.31 2.6998 1.6A07 28.964
56000 56498 9.6346 7646.6 9*8815 '21 433.Z3 2.5333 1.7097 20.964
56590 57007 9o6331 7606.1 9.2942 431095 2.3763 1.0178 26,964
SO000 57516 9.6316 7565.6 807389 430*76 2.2282 1.9333 28.964
57500 58025 9.6300 7525.1 0.2140 429.57 200886 2.0568 24.964
58000 58534 9.628S 7404.5 7.7100 420.36 1.9570 2.1890 280964
$SOO S9043 9.6270 7444.0 7.2494 4C7.19 1.0330 2.3305 280964
59000 59653 9.6255 7403.4 6.8068 425.99 1.7163 2o.800 28.964
59500 60062 9.6239 7362.0 64.890 424.78 1.6064 2.64k3 28.964

4!



Table II 89
Goornetric Altitude, Metric Units

AtAcctlu PrIesure Number porto colli-io mean - Molr

Atitd dst. maelh density sp~ed Itfreuency etho Weight

Z(l Hml gmi 2) H~(l n (mn3 ) V (rn/i) v sd L (in) M (kg/kmnol)
H (n m ] / HP (M +) p +

36000 37?74 9.6904 725I.l 1.1IS0 *23 423.03 I.7939 ?7 h5141 - I l1s964
36200 37972 9.0698 7206.9 1*0130 423051 2.7149 I.5S99 20.964
38400 38169 9*.602 71205. l.0S13 423,99 2.60)j 1.6070 26,964
38600 38367 9.606 7302.6 1*.00 424.46 2.5641 1.6504 11,964
36600 3605+ 9.6dSe 7319.4 9.9001 #1? 424.94 1.4921 1.7051 26.964
39000 36762 9.0074 7336.3 9*619g 425.41 2.4223 1*.762 24,964
39200 36960 9.o660 73S3.1 9*3405 425.69 1.3546 1.00* 6 28.96
39400 391S7 9.6862 1370.0 9*0699 426.36 2.2089 1.4627 26,904
36000 39355 9.6656 7360.9 6.6070 4206084 202253 109102 28.964
39600 395S2 9.6050 740307 685534 427.31 2.1035 1.9751 26,964

40000 39750 9.0644 7420.6 6*3077 422 427.76 2.1036 ' 7 2*0336 - 5 21.964
40200 39947 9e6036 7437.4 6.0692 428.26 R.0454 R.0937 20,904
46400 40145 99C032 7454.3 7.6360 426.73 1,0090 2.1555 10,904
40600 40342 9.6026 7471.1 7.0140 429.20 1*9341 202189 26,904
40000 40540 9.0620 7486.0 7.39069 4g9.67 1.812 29.2840 20.964
61000 48731 9.0114 7504.9 7.1664 430.14 1.0297 293509 20.9604)4200 4093S 9*6608 751.7 60.9624 430.01 1.7197 2.4196 28,964

41400 41132 9.0602 75?8,0 6.7846 431.08 1.7311 2,4901 26.964
41500 41330 9.6795 750554 6.5920 431.55 1.0640 2.5626 20,964
41000 41S17 906789 7572.3 6.4069 432.01 106343 2,6309 to,9"4

42000 41724 9.6783 7519.2 6.2266 #22 432.46 1.5939 * 7 2.7133 - 5 26.964
42200 41922 9*.777 7606.0 6.0510 432.95 1.5500 2.7917 26,964
4Z400 42119 9.06771 7622.9 5.6122 433.41 1.5090 Zo0722 k0.964
42600 42316 906765 7639.0 507178 433.60 1.4604 29.44 20.6"ma
42600 42514 9.0659 765.06 S.SS6 434.35 1.4290 3.0396 20.964
43000 42711 9.6753 7673.5 5.403b 434.P, ý.3907 312606 20,964
43200 42900 9.0674 7690.4 S.2S34 435.27 1.3535 3.2159 26.964
43400 4310b 9.6741 7707.3 5.1078 43S.74 1.J174 3.3076 28.964
43600 43303 Q.6735 7724.1 4.9066 436.20 1.2••3 3o,4017 26,964

43000 4350 9.6729 7741.0 .09295 436.66 1.2482 3.4962 2&,964

44000 43696 9.6?23 7757? 9 4.6965 *Z2 437.13 1.2152 * 7 3.5973 - 21.904
44200 43895 9.6717 7774.8 4.5675 437,59 1.1830 3.6989 20.964
44400 44092 9.6711 7791.8 4.4422 436.05 1.1518 3.802 28,964
44600 44209 9.6705 7606.5 4.3207 430.b5 1.1215 3*9102 28.964
44600 44486 9.6699 7262.4 4.2027 438.47 1.040 4.0199 20,9694
45000 44664 q.6693 7342.3 4.0062 439,43 1.0633 4*1325 26,964
45200 44861 9.6667 7659.2 3.9771 439.89 1 At3S5 4.2400 21.964
45400 45076 9.6606 7676.1 30692 440.35 1.8S 4.3665 ,204.904
*5600 45275 9.o675 7492.9 3.70644 440.60 9.0219 * 6 4.4800 28,964
* 5600 4547t 9.6669 7909.8 3.6627 441.26 9.5665 4.6126 28.964

bt'. 45669 9*6662 7926.7 3.5640 *22 441.72 9.3162 * 6 4.7404 - 5 28.964
46200 45867 9.6656 7943.6 %.4681 442.•1• 9.0789 4.8714 28.90,
46400 46064 9.6650 7960.5 3.3750 442.63 8.8444 5.0056 26.964
46600 4626,1 9.6644 7977.' 3.2446 443.09 6,6143 5.1436 24,964
46600 46458 9,6636 7994#3 3.3968 443.54 8.3427 5.2649 28.964
47000 46655 9.663T 0011.2 3.,11b 444.00 6.1771 5.4297 20.964 J
47200 46852 9.6626 6028.1 3.0267 444.4S ?79676 5.5702 20.964
147400 47049 9.6620 6040.9 2.9497 44.79 7.76b0 5.1276 26,964
47600 47246 9.6614 6041.4 2*0773 444.79 7.5?50 5.0716 20.964
47800 47443 9.6608 6041.9 268066 444o.9 7.3849 6,01"9' 26.964

48000 47640 9.6602 6042.4 2.7376 .22 444.79 7.2075 * 6 6.1713 - 5 28.964
46200 47837 9.06596 0042.9 2.670% 444.79 7.0304 6.3266 20.964
46400 48034 9.6590 0043.4 2o6048 444.79 6.6570 6.4059 28.964
48600 48231 9.6584 8043.9 2*5408 444.79 6*.094 66492 28,%41
40600 48442 9.6570 0044.4 2.4765 444.79 6.5251 6.8166 18,9"4
49000 4Lb25 9.6572 8044.9 '2.4176 444.79 6.3649 6.9882 20.964
49200 48622 9.6506 0645.4 2.3502 444.79 6.2006 7.1641 20,964
49400 49019 9.6560 $045.9 2.3003 444.79 6.0562 7.3444 20.964
49600 49216 906554 6046.4 2#2439 444.79 5.9075 7.S293 26.964
*9000 49413 9o6548 8046.9 2.1606 444.79 5.7625 7.7108 26,964

!)000 49610 9.654Z 8047.4 2.1351 *2? 444.79 5.6410 * 6 7?.30 - S 20.964
50560 50102 9.6527 804.6 2.0j04 444.79 5.20624 8.4202 28.964
51000 50594 9.6512 6049.9 1,0656 444.79 4.9643 869S96 20,964
51500 51006 9.6497 8044.0 1.7736 444.59 4.6674 9.S2SS 20,9"4
52000 51578 4.6402 6004.3 1.6750 443,46 4.3966 1.0060 - 4 28.964
52500 52070 9.4467 7964.S 1.5814 442.32 *.1404 1.0663 28.964
S3000 52562 9.64#1 79?24.3 .4926 441.18 3.6979 1.1319 20.964
53500 53053 9.6436 7865.0 1.4084 440.04 4.e684 1.1995 26.964
54000 53545 9.6421 7845.3 1.3286 436.90 3.45!5 1.?716 28.964
54500 54037 9.o4#b 7805.5 1.2S29 437.75 3.2463 1.3464 26.9604

M5OO 54528 9.6391 7765.6 1.1612 #2? 430.60 3.0524 *6 1.4303 -4 26,964
55500 S5020 9.6376 7726,0 1.1132 435.44 2.092 1.5177 2,964
50000 5S511 9.6361 7686.2 1.0400 434.29 2.6461 1.6106 20.964

56500 56002 9.634b 7646.6 9.0878 #21 433.13 2.5326 107102 21,96"
S7000 56493 9,6321 7606,6 9.3018 431.97 2.3783 106163 26.964
"57500 S66S5 9.6316 7566.8 8.7557 430.80 2.2326 1.9z96 26.964
56000 57476 9.6301 7527.0 8.2390 449.63 2o0952 2.0506 26,964
56500 57967 9.6286 7487.2 7.7503 428,46 1.9655 2.1799 20,964
SvOoo 50457 9.b271 7447.4 7.2883 427.29 1.6433 2.1161 26,964
59500 58948 9.6256 7407.6 6,0515 420.11 1,1201 2,4658 26,964



90 Table I I
Geopotomntial AlIltude, Metric Units

F - - COje. reSKru Mean

Attitude due to sol Number Particle Collision fre Molecular

z (in) H (in) g (rn/s 2  Hp (m) n Wm3 ) V (M/S) i' ($,I) I(i) M (kg/kmol)

40100 41661 9.4689 ?16146 S66122 42F.37 1.4051 3.0046 24,964
41000 641191 9.4193 7241.0 5.2737 421.111 1.3141 3.2046 26.904
OiSOO 02161 9.41?8 7260.3 4.9409 '1.001 1.2261 3.4194 26,964
01000 62611 9.0143 7159.7 4.4290 416.72 1.1473 3.6497 16.904
.i54e 43121 9.0146 7119.0 4.3352 417.49 1.06713 3.6971 26.904
63000 43631 9.4132 767.49b 4.0565 416.27 9.9994 S 1 4.1626 20.964
63114 44141 9.411? 7037.7 3.7940 415.04 9.3301 4e4483 26,964
"fee6 644111 90611 62 997.0 3.5126 413.60 &*7010 4.7554 28,964
6411160 61141 9.6066 6914.3 3*3220 412.14 6.t12 1.0054 26.964

010040 01472 9*6071 4915.1 3.10%1 421 411.32 7.1594 S 1 04410 -4 26.904,
455460 64162 9.4014 4674.6 20,0010 416.07 7.0411 S.6236 26,904
44066 44092 9.4041 6463,(04 2.7093 406.62 4.1541 4.2316 20.964
441,6 412.3 9.602% 4793.3 2.1292 407.57 4.01615 4.7901 P89644
47040 47714 9.4010 47112.1 2.3601 404.31 1.479 7.1564 26o964
47100 46224 9.1991, 4711.7 2.2013 405.65 1.2714 7.4710 26,964

46400 4673S 9.5969 4470.9 R.QS23 403.79 4.90110 6.2l322 26,964
4616S 49244 9.1904 6630%q 1.9125 402.12 4.5144 6.0337 26,964I
49000 49717 9.19*9 56S9.3 1.7615 401.24 4.2310 9.4835 24.944
49106 70206 945934 641404 1.4167 399.97 3.9246 10160 - 3 26.944
e4040 70?077 9.919 0107.4 1.5430 921 3986.9 3#042? S 1.0941 3 28.964

70409 71291 9.5903 644604. 1.43S9 397.40 3.3771 1.1744 26.904
71040 71602 9.5666 04261.6 1.3310 390.11 3.1301 1.2451s ea.964
71100 72313 9.11073 639)0.9 1.2361 39S.19 2.6949 1.3642 2,0904
72000 72621 9.1650 4346.0 1#148S 394.20 Z.6001 1.4711 26,904

R7r;00 73330 9.5042 63a9s* 1.0064 393.33 2.4760 1.8609 28.964
73090 ?3864 9.1627 0310.1 N.6055 #20 392.40 2.2914 1.7121 28.964
'.3S$O 743*0 9.5612 6261.1 9.1367 391.47 2.1170 1.9487 Z6.904
74040 74672 9.S797 0S2522 8.4624 390.54 1.9502 1.9964 26,964

74500 75364 9.1761 f-223.2 ?.6332 369.00 1.8604 2.1506 28,904

71000 75869 9.5700 0194.2 7.2401 *PC 3ob6.6 1.6074 *5 2.3309 -3 211,964
T5100 70406 9.5751 6165.2 6.7042 387.72 1.5365 2.1200 26,964
70000 ?6920 9.5730 0130.2 6.1967 304.77 1.4191 2.7255 26,904
70500 7743Z 9.5720 0107.2 1.7291 361.63 1.3084 2.9449 28.964
77090 77944 9.1765 4078.2 S.2931 384.06 1.2050 3.1916 28,964
M7O9 76457 9.S0qI 0049.2 4.86663 363.93 1.1109 3.4S61 26.904
76000 76909 9.1071 0020.1 4.5127 362.96 1.0230 3.7436 26.904
7650 79462 9.409 5991.1 4.1043 362.02 9.4163 *4 4.0570 26.904
79060 79994 9.5044 5942.0 3.8413 301.00 86.040 403902 26,904#

7950 M05? 9.5*29 5932.9 3.5416 300.10 ?#968S 407700 26,904

600t0 61020 950S14 5903.9 3.2444 .20 379.14 7.3217 4 S,174- 3 28.904
6050 GI1131 9.5596 5674.6 1.0074 376.17 6.7319 5.0170 26,904
61000 62040 9.1563 S64507 R.7695 371.21 0.103S 0.1002 26.904
61190 62559 9.646 58610.4 2.5494 370.24 S.6773 4.0270 28.964

62000 63072 9.5553 5767.5 2.34S? 371S.20 S.2103 7.2024 26.964
62100 63S8b 9.5136 5750.3 2.1574 374.29 407795 7,6311 26.964
63000 64098 9.5522 5729.2 1.9833 373.31 4.3824 6.1164 28,904
63500 $6011 9.5507 5760.1 1.6225 372.33 4.0164 9.2702 26,904
64000 65125 9.5492 5470.9 1,6739 371.35 3.6793 1.0093 -2 26,904

44510 S6138 9.5477 5041.7 1.S366 370.30 3.30689 1.0993 26,904



Table 11 91
Geometric Altitude, Metric Units

Accel. Presire Number Particle Collision WA n molecular
Altitude due to =@Ie freea

gravity height density pmeed *retpenc path weight

H (i) Z(in) g m/12) H (1m) n (mn' 3) V (MiS) p' (2*1) L(i) Mkgnol

00000 19439 9.6841 7307.0 6.4367 *It 484.93 1.6195 6 l.6239 - 4 20.964
661110 39930 906226 7327.9 644811 423.05 1.1371 2.0931 F;.964
65000 60020 9.6211 72606. 1596696 4229156 1.4800 20974ý 28,964
61500 60911 9.6196 7840.2 114329 481.3? 1.3301 3.1600 20.964
62000 61401 904181 1201164 5.0048 480.16 10244? 3*3?17 18,966
62100 61091 9.6166 7166.5 4069162 4101.9to 1.1644 3.1903 a18.964
63000 *2308 9061111 712116? 4.4032 417.711 1.0000 361309 2.964
63100 68678 9.6136 7000.0 4.127 416.50 1#0701 400929 N0',964
64000 63368 9.6121 7040.9 3.0603 415.38 9.5107 S 4.3675 20.964
6410041 63612 9.6106 7009.0 3.6839 414057 0.0035 4.6622 I0...'4

611000 64341 9.6091 6969.1 3.3934 421 418.91 60.294% S 4.978? re 8.964
Oss00 64632 9.6076 6989.2 3.1761 %11074 7.7414 S.3106 28.964

66000 65332 9.6061 6109.3 2.97:10 410.112 ?0.214 3.6440 10.964
66100 610551 996046 6049.4 2.7800 409.30 6.7M4 6.0760 20.964
67000 66301 9o6031 6009.1 2.5995 400.07 6.2707 6.4992 24.964
67500 66791 90.6017 6769.6 '.¾4296 406.04 3.0106 6.9E36 20.964
680000 67200 9.6608 672906 2,2690 4601.656 5.4494 1.4432 28,964
60100 6777 9.159117 66609. 201197 404.37 1.013S 7.9702 28.964
69000 46239 9.3972 6649.6 1.9760 403.13 6.7?Ib 0.1300 20.964
69300 60740 9.1917 6609.0 1.0464 401.09 4.3925 90.1501 241ý964

70000 69230 9.1948 6169.9 107222 021 400.64 4.0839 # 5 9.0102 - 4 111.964
70300 69727 9.3927 6329.9 1.6056 399.39 3*79S5b 1.0522 - 3 20.964
71000 70216 9ýS912 6469.9 1.4963 390.53 3.1261, 1.1291 20.964
715900 7070 90169? 6410.0 1.3930 396.07 3.2142 1.2121 24.964
78000 71594 9.5002 6414..6 1.2960 39S.75 3.0306 1.3027 20.964
78100 756082 9.30467 6386.3 1,2049 394.65 2.0660 1.4022 20.964
73000 72171 9.1012 6310.1 .15191 393.94 2.6091 1.3007 26.964
73100 7266v 9.53?3 b329.0 1.0391 393.04 8.4173 1.6260 24,964
74000 73540 9.1823 6301.6 9.6443 *20 392.13 2.2344 1174510 20.964
741090 73637 9.1606 6273.2 0.9486 391.21 2.0721 1.61110 26,964

71000 74525 9.5793 6246.9 8.3003 080 390.30 1.917S 5 8.0354 -3 80.964

76000 ?5102 9.1763 6100.3 ?e1330 306.47 1.6403 R036112 20.964
76100 ?ll90 9.3740 6160.0 6.6101 3671.51 1011163 2.3519 20.964
77000 76078 9.1733 6531.7 6.1280 306.63 1,4018 2.7593 20.964
77300 76566 9.1710 6103.3 S96693 363.70 1.2943 2.9400 180964

70000 77014 9.5703 6017S.0 3.2475 384.76 1.5951 3.2159 20.96A
7030 7742 9.1609 6046.7 4.03154 3Cý*415 1.1032 3.4796 20,964
79000 78030 9.5674 6010.4 4.4909 392.92 1.0079 3.0620 24.964,
791090 70161 9.116119 1990.0 4.15183 301.99 9.3003 0 4 4.0688 20.964

009000 7%006 9.3644 5761.7 3.6371 .80 301.01S 0.6359 * 4 4.4022- 3 20.964
10500 79493 9.56Z9 S933.3 3.1507 3800.11 7.97% #4.7646 20.964
05000 79941 9.1614 1905,0 3.2747 379.10 ?.3495 S.1592 20.964
05300 60466 9.1699 5076,6 3.0232 370.23 6.768& 3.5864 20.964
0800 0916 V.1105 50404* 2.7099 37T.29 6.2304 6.0316 20,964
a2300 81443 9.1170 35019.9 2*5736 376.35 03.731 6.15601S 20.964
03000 61930 9.3115 5791.5 2.3732 375.40 5.2733 ?.1109 24.-d64

033090 88457 9,55440 1763.2 2.1871 374.45 4.4483 ?.?232 20,964
04000 02904 9.5121 5734.0 2.0155 373.10 4.4b10 6.3A22 20.964
04500 83391 9C1510 5706.4 1.6163 372.%4 4.0934 9.1018 24.96'#

05000 030170 9.5496 1670.0 1,1090 .20 37.109 3.7100 9 4 9.6056 - 3 28.9&4
O1160 04363 9.5481 5649.6 1.3787 370,63 3.4501 1.0743 - 2 20,904



92 Table I I
Geometric Altitude, Metric Units

AE-W PresIsure MonrPatce CoilnMoeua
Altitude duae to ManNler priae Cllso ffee vmiewiv

weiy hih density wood froequen -h wit

H Cin Zin (r/ 2) H(i) n (m1') V (rn/8) v' WI) L lin) M Iko/lovoilj

86400 66652 9.11400 lsll. 1.0600 20 309.7? 3. 17 ? 1.1?- 2 vvý'91
8SOSO 01330 9.b##51 1023. 1.o32#6 309.7 2.90 1.10 do.gs
10600 0MRS 96S436 1014. toile 309.1 2.01 1.39 &eats
I71.0 80318 9.1421 Sots. 1.109 3609. 1.3 1.1e 20.94
04000 60090 901540? 1017. 16014 390?. 2.92 1.67 10.986
861500 OlES 9.1392 0019. 9.9644, 19 309.0 2.03 lose 20.93
699Y0 01?77 9.131? 1031. 0.490 309.0 1.00 1.99 24.43
09100 eats? 9.11361 1034. TOM7 309.9 AdOQ l.OI 10.9

90000 00144 9.1340 0360. ?01160 19 309.9 1.110# 4 1.3v- r to 91
90100 09130 9&%333 1039, 0.513 370.0 1,43 2.1t 016.90
91000 d9716 9.11316 54%9. .16~2 370.1 1.31 1.&3 ?0s
91100 9010 9.16303 104). I 1.410 Mod~ 1.t0 3.10 26.67
92000 90000 9.110 61013. 4.993 370.4 1.09 3306 10.00
92100 91173 9.1174 1001. 4.056 379.0 1.00 3.70 20.044
93000 910119 9.5259 1S70. 4.1Of 370.9 9.)'.# 3 4.04 Roost
93100 91141 9.11144 1020. 3.061, 3?1.2 0.40 14.0b 141.04
94000 92030 9415119 1691. 3.494 371.0 7.69 4.04 &$.To
94100 93116 V.1111 1710. 3.094 372.1 ?.0f# 6.89 140.1

911000 93001 9.1200 1SUN 2.9200 19 M~.6 6.440 3 1.79- a 11.73
MOO0 94007 9.1101 1741. 2.009 313.? S.90 603:t R467l
90000 94172 9.5170 1700. 2.44#0 373.8 1.40 Covit 20.06
961006 91017 9.1110I 1709. 2239 37#,.S 4.94 ?.,So 20.01
97000 91101 9.1141 1914.e 1.038 375.3 4.113 Fe2t 20.64
90100 90427 9.1120 S640. 14661 i?0.I 4.11k 9.07 1.1349
90000 90112 9.11111 1070. 1.702 377.0 3.00 9.93 AG.10
9010 90997 9.409? s901. 1.556 376,0 3.40 1.09- 1 Roost
99000 97401 16*4100 5931. 1.o402 379.1 3.19 1.19 28.40

991040 97907 t.1ter SM1. 1.300 300.2 2.93 1.00 24,.44

140000 9041) 9.1012 0009. t.1696 i9 301.4 2.4.0. 3 1.42- 1 20.40
101000 09410~ I.S013 0091. 0.9900 I0 384.0 ý.2? 1.61l 2606
106000 1003119 9.4994 0191. 69960 307.0 1.91 1.01 20.21
103900 101310 9.4904 0300. ?0071 300.3 1.63 2.39 20.10
104000 402310 9.493S 64239 S69S6 394.1, 1,J9 ?.064 20.00
101000 103Z94 9.6.90% 0%01. 1.121 39S..2 1.10 3.36 V17.00
1060000 104201 9.4467 0719. 4o23? .02.9b 1.01 3.99 27.17
101000 105119 9.4404 0901. J.S?# 400.3 4.ft1. 2 4.72 27.04e
100000 100190 9.401? 7111. 3.023 414.S 7,42 %.19 27.12
109000 107102 9.4004 1371. 2.112 421.9 0.37 6.01 27.39

119000 100119 9.4719 7713. 2.1440 16 4#31.1 5.40. 2 1.00- 1 Ve.27
111000 109091 9.4729 0149. 1.600 443.4 4.72 9.39 27.14
112000 110001 9.4700 as7*. 1.124 454.0 4.10 1.11. 0 V7.02
113000 111026 9.4071 14010. 1.301 406.1 3.b9 1.30 20.90
114000 111992 9.4bf42 9441. 1.110 477.1 3.10 1.51 26.19
11100 1129S? 9.4012 9402. 9.b01. 1? 407.9 2.00 1.71 26.60
110000 113911 9.4#103 10310. 0.430 490.0 2.49 2.00 20.10
17000" 114001 9.4114 10700. ?.302 109.0 2.22 2.29 Z0.40
110000 115049 9.4111S 11202. 0.490 119.3 1.00 Z.00 20.30
119000 116013 9.4491 11040. 1.040 529.4 1.00 2.94 62

120000 1?7177 9.4400 12091. 1.107. 11 139.3 1.03. 2 3.31. 0 ?o.20

121000 110740 9.4&43? 1253S. 4.114 S49.0 1.5 30? ?6.1?
122000 1L9703 9.4400 12973. 4.00 110.5 1.4 4.1 20.04
123000 110001 9.4379 13401. 3.61. b67.0 1.2 4.0 21.90
124000 12102? 9.4350 13032. 3.323 076.1 1.1 %.1 21.00
1211000 122509 9.4321 142154. 3.013 S41.1 1.0 1.0 a1.00
120000 123111 9.4291 14070. 2.7fou 193.1 9.60 1 6 .2 21.73
1?1000 124112 9.4262 11002. 2.1000 b0le7 1.9 0.0 a1.bb
140000 1251473 9.4233 11409. 2.200 b09.0 0.3 7.4 21.10
129000 120434 9.4f'04 15091. 2.099 017.4 7.? e.1 21.511

130000 127391 9.4171 16208. 1.930. 17 621.0 7.1 o 1 6.0 0 21.44
131000 120311 9.4140 10001. 1.779 032.4 0.? O.1 21.36
132000 129311 9.4117 17009. 1.044 039.6 6.? 1.0 *1 21.29
131000 130274 9.4000 174%3. 1.122 046.7 %81 1.1 ?1.22
034000 131134 V.4059 17033. A.412 653.S 5.0 1.2 a1.10
131000 138193 9.4030 10200. 1.312 000.3 1.1 1.3 21.09
130000 133111 9.4001 10179. 1.221 000.9 4.5 1.4 21.02
137000 134110 9.3972 10947. 1.139 673,3 4.1 1.1 24.91
130000 131000 9.3943 t9310. 1.000 079.1 4.3 1.0 24.00
139000 136026 9.3914 19009. 909520 10 bas.0 4.0 1.7 24.02

140000 134903 9.30006 20021. 90.3220 16 Met. 3.0 *1 1.0 1 24.70
14100(f 137940 9.3017T 20370. 10.415 697.9 3.0 1.9 24.00
142000 130097 9.3020 20724. 0.214 703.7 3.4 2.1 24.02
143000 13911S4 9.3799 21060. 7.720 709.4 3.2 2.2 .24.10
1414000 140010 9.3770 21409. 7.271 711.0 3.1 2.3 24.49
141000O 141066 '.3741 21740. 0.658 720.% 2.9 2.1 24.4Z
140000 142722 9.3712 220lo. 6.472 721.9 2.0 2.0 24.30
147000 143677 9.3t04 22410. 0.114 731.2 2.6 2.0 24.29
140000 1440033 9.3011 22737. b.782 736.4 2.1 2.9 24.23
149000 141107 9.3626 23060. 1.473 741.1 2.4 3.1 24.17



Table I I
Geometric Altitude, Metric Units

Prme Number Partials Collision 00 Mleaeulf.
Altitude due to Dole ft..Viee rqenyh

_______ heigh paethyr~e feue weight
H I mr) Z 1m) v (mis2  HIP (in) n Wm3 1 V (mn/1) p Ls)I (m) M (kg/kmol)

1lee 1*1942 903199 63.1e. .1.661*.. 146o.1 .3. 0 1 3.3 1 '*1
11416%~v* 9.3966 23*97. 4.916 715.14 #*a 3.4 40.I

I19e 5616"9 003040 1466. *.6#4 70693 2.l 2.6 23.96
5960 1*94*4 9411111 14388o 4. 31 761*9 too 2.6 RUSS1

jS4666 19639? 9.348 166 *36. o *O11 76%0? 1.9 409 23.86
u1966o 151311 98*9 4934o 00011 776.3 1*8 4.2 BU.YS
Mloos 598262 9.M 19132. J.62 ??o.6 5.6 6#4 830?3

11,1600 193116 9:3~ &1l3%.. 3.60 119.2 Is? 406 83.0?
lW60169 11941416 9 .307 212 3.671 76.1 16 4009 83611
119666 111126 9e3330 A4,144. 39311 T06.4 let Sol 83.11

1*6666 111607 9. 33!13 26414. 3.169* 16 7M2. 1.1 1 0 .3 * 832.69
161166 597623 9.3826 21762. 3.081 796.4 1.4 %.a 12.43 i
%16860 597974 9.3#9) 1&"??. M046 so*.% 1*4 .9. 23.3?163666 i9661 9.3224 87869. i2.72 1164.6 1*3 6*1 R3.31164106 11110067 9.319* 0949. a1.144 0694.6 1.2 6.4 82.11
lo1ses 116962 9.216? 27&6.. 21*32 S11.9 lot 6.? 83.11
16660 161I?? 9.4139 26161 2.486 $6114 1.2 7.6 d3913

16)660 lu272 9.3110 &6373. .1.386 off.2 5.1 10 22.601
166666 106%1 9.3661 26*143. d.23k 624.6 1 5.1 'to6 43901
169066 164613 9.3$61 po9l$. 21.141 6*?.? I.6 7'9 2.9

576666 1*1172 9.308,# MTS7. 1.0140. 6 031.2 1.0 a do.&*& 229
k766 64481 9.2996 29426. lo.94 5634.9 9.6 * 6 66 42.64
1766 17*9 9.96 2*9. 1.69? 638.1 9'.4 6.9 22.19

F766 166417 9.2939 29916. 1."aft oft&.1 9.1 9.2 23
576666 1693&b 1941911 260M. 1.71461. 65 62.6

r71ass k76311 9.2066 36466. .4660 646.9 6.1 1.6 9 a &lose
57*666 I7l2n& 9.2614 2671?. 1.626 698.2R 6.1 I.0 21

579, 171610 9.11621 30697. 1.S46 8566.6 7.9 lei a2.11
576460 572515 9.2797 31214. 15.1? obs.9 7.? 1.1 22.49
M79040 174696 9.11746 35*99. 1.4151 8662. 7.4 1.2 22.49

144100 571604 9.2746 25102. l.sboo, lb 86%.3 7.2 0 t .2 R1 2.24
161104 171969 %.alit 31944. 1.290 6*6.4 6.9 1.3 R2.29
1040006 176934 9.21663 32182. 1.303 H71.11 6. lo.) 22.23
463604 577679 'feasts 22425. l.ts? 614.6 6.b 1.3 R&.10
566666 576162 9.2127 3216%. 1.a24 677.6 6.3 5.4 11.13
losses 179766 9.2196 32896. 1.172 8010.6 6.1 1.44 22.0
1460e, 1667112 9.2170 22125. k01.12 662.6 1.9 1.9 22.62
567690 5M5s16 9.a14ki 22295. 5.09* 6566.9 S.? 1.9 25.97
less$* 162666 9.11113 22179. 1.017 659.4 9.6 1.6 ?te95
149166 1631*3 9.14161 33609. 5.022 892.2 1.4, 1.7 25.66

5960060 164466 9.14b7 34030. 49807o IS 69S.1 1.& 0 1.? 2 *5.61

591640 116371 9.2219 34474. 1.S66 950.9 4#.2 2.6 25.49
19366a 592619 9.2225 32934. 1.641 963.4 4.8 l.g 21.40
4194690 5929S 9.2234 32191. 6.467 959.5 4.6 too 21.40

266660 549269 9.1311 26563. 7.162. 5 se92.? 2.9 a .4 * 2 2.39
2196600 194639 9.2041 311361. 0.13? 921.5 2.5o 2.4 21.50
290060 Move? 9.2559 26694s. ?.off# 913.9 2.1 lei 25.45
266049 192769 9.2091 315796. 1.16t 926.% 2.6 102 21.40
264060 597611 9.2663 27966. 7.40? 919.1 2.9 a.7 25.15

0146640 5936991 9.269 361066. 76.512I 932.1 2.9 4.7 21.306
146160 5940429 9.2167 736.99. b.999 926.5 3.2 2.6 21.0?

26696 265456 9.5915 37192. W.61 940.7 2.5 41.6 26.12
269696 126247 9.5092 30946. 9.492 96423.6 Z.5 2.12.147

2166000 2026* 9.5069 36552. f),322.5 931.3 3.0 *o 01 2.11220
los600 204225 9.&035 36274. bells 943.1 3.9 1.? 2l0.6
2526600 269593 9.5629 36164. $.gob 936.1 3.3 2.4 210.1
252669 26664? 9.5655 36714. S..22 S036.9 3.6 2.9 20.49
254600 2467626 9.1762 26942. S.6159 994b.0 3.1 2. 20.12
25*190 202947 9.5191 32982. b.124 986.2 2.6 3.1 20.66

256000 203'28 9.095, 292142. 5.396o1 9#6%.3 3.06 .2. a 0.43
257060 2996271 9.116? 29349. 4.069 440.4 2.9 2.9 2.91.7
256600 as6i72 91875 396115. U4.211 962.7 2.4 34. 20.46
259600 251669 9.1642 39662. #.919 VS4.9 2.4 34. 20.49

226000 252064 V.1763 460442. 4.?640 9E'4.0 a.2 * 3.2 * 10.27
lis0oo 212179 9.57155 46222, 4.634 V160.2 2.3 4.2 206.3

222900 2014139 9.1690 39496. 14.305 910.9 2.2 4.9 16.51
216000 R101778 9.1672 49017. 3.72*6 972.9 2.4 14.50 20.29
219099 allies 9.11643 346713. 06.111k 9704. 2.1 41.1 20.20

&l1000 211266k 9.147 46973. 44.092? i 976&.!b 2.0 4.6 20.3?
221000 2157S4 9.5446 45160. 2.493 976.6 2.0 11.9 20.33

1227000 219572 9.5S42 46M1. 3.263 960.2s Z.1 9.0 20.06

Mass0 22656 9.1303 '.5442. 3.271 952.5 5.9 S.2 10.03
22960e 2216237 9.13*5 1611. 3.167 962.9 5.9 S.2 19.99



94 Table I1
Geometric Altitude, Metric Units

Arcce. Pressure Number Particle Collision M

Altitude due o scAle fee weight
.- __ gravity height density speed frequency path .....

H (in) Z (1m) g (mis 2 ) HP (m) n (m*3 ) V (m/s) v (1S) L (Im) M (kg/kmol)

230000 221969 9.1337 41761. 3.1060 S 965.0 3.0 * 0 9.4 * 2 39.90
231000 222900 v.1310 419*. 3.0028 97.06 1.6 S.6 19.91

232000 223631 9.l2l2 42113. .093k 969.4 1.1 6.7 19.67
•3300 ZzTe 91Z• •Z~o •.70991.2 1.7 S09 19.03

2V400 Z.692 9.1227 4214. 20807 993.0 .0 00 1967.

231000 0 62 9,199 4i606. 2*738 994-? 1.6 0.2 19.7%

236000 2•3213 909771 2768. 2.670 996.1 1.6 We

237000 230601 9.01140 42929o 2.605 990.2 lob 6.5 19.6

230000 229411 9.1110 63039. 23541 999.9 I'S 6.6 19.63
2590001 230340 9.101 4d3924. 3.9MO 1001.6 0.S 6.9 149.60

245000 231268 9.1061 43405. 2.4204 IS 1003.2 1.4 0 3.0 9 19.39

241000 232197 9.1033 43563*. 9361 1002.9 1.4 9.3 19.32

425(300 23313S 9.1006 45303. 2.30S 100630 1.4 7.3 19.40

253000 234613 909978 435710 2.7s0 3008.0 1.3 9.7 19.04

244000 234930 9#0910 5400S. 2*197 3009.8 .03 707 19.41
24SO0 238908 9.0923 4'1776. 2.149 1011.9 1.3 7.09 19.3
246500 23603S 900095 44328. 2.092 1012.9 -3 4.1 19.33

2401)00 237761 9.0660 4447 0069. 25 3030.8 9.2 0.3 19030
248000 238688 9.0840 44602. 1.997 1016.0 9.R 0.3 19.26
249000 219614 9.0513 447*7. 1.951 1017.6 1.2 8.7 19..3

2stlo00 240540 9.0705 44924. 1.906* IS 1019,1 1.1 0 8.9 2 19.19

213000 241466 9.07se 4*0716 1.8eZ 1030.6 1.1 9.1 19015
2Ze:O 142391 9.0730 45639. 1.o19 1030.3 1.1 9.3 19027
2 3000 243316 9.0703 45361. to??? 1023.6 1.1 9.5 19.008

254260 344241 9.0675 45504. 1.737 1037.0 0.1 9.7 19.05
zsSc00 2016S 9.0648 1,5647. 1.697 1026.5 1.0 1.U 3 19.02

2564000 246009 9.002 *06 098. 1.659 109.09 0.0 1.0 16.98
2$7000 247613 9.0593 0929. 1.622 1010.3 9.9 - 1 1.0 18.95

2so000 247939 9.0766 46069. 1.585 1030.8 9.7 1.1 16.09

2150000 248360 9.0837 46205. 1.550 1032.2 9.5 1.3 18.00

260000 249784 910511 46346. 105150 15 1033.5 9.3 - 1 1.1 j 18.815

261000 250706 9.0084 46403. 3.029 1034.9 90.1 1.1 18.0
26•000 2SI629 9.04156 46619. 1.449 1036.3 8,9 1.9 1$.?&

263000 257ssI 9.0429 40753. 3.417 1037.6 2 .7 7.6 14.765

2h4000 253473 9.0402 46*79. 1.386 1039.0 7.S 1.2 18.75

27SO00 254395 9.0373 47023. 1.355 10*.03 8. 3.4 130.69

266000 260319 9.0347 *713*. 1.336 1091.6 7.2 1.3 16.66

267000 2S6237 9.0320 47287. 3.297 1062.9 8.0 1.3 18.63

26*000 267r58 9.0293 47418. 1.269 1044.0 0.8 1.3 38.43

269000 263079 9.0360 47568. 3.090 1045.4 7.0 1.4 13.56

270000 26*999 9.0238 47678. 1.21S0 15 1046.0 7.5 - 3 1.4 33 0.S3
27100c 259919 9.00211 47806. 1.189 1048.0 7.4 1.4 18s0s

272000 260839 9.001*4 4934. 1.163 1049.2 7.2 3.0 16.37

273000 261703 9.0:26 48060. 1.138 1056.4 70.1 3. 18.43

274000 262679 9.0129 48106. 1.002 3057.6 6.9 if. 16.21

26000 263597 6.0102 48392. 1.090 3 050.8 6.3 I.S 18.38

27600o 264515 O.993 .0*6. .00367 304.0 60. 1.6 0 .36

2?7000 260434 9.0048 98559 . 1.045 iOSS.0 5.5 1.6 10.33

278000 266302 9.0026 4*92*. 1.020 3002.3 6.4 3.7 18.30

.79000 267*69 0.9993 48804. 1.002 Ios3.2 65. 3.7 186.2

280000 26817 7 6.9966 409W0. 9.01. 1 3 004.3 6.1 1 07 3. 3 13.24

266000 269106 8.9939 496k6. 9.603 305499 6.0 12. 10.06

20700 2770921 8.9977 49762. 9.403 1061.0 5.9 1.08 10.19

283000 270438 8.9785 49684. 9.209 1062.1 5.8 1.8 18.16

984000 271874 86.969 49400. 7.018 1063.2 50. 1.9 10.13

29S000 276271 2 .9831. 49509. 8.003 1064.3 5.6 1.9 17.11

2600p 273686 8.9804 49326. d.6*8 1063.6 S4. 2.2 1830.

287000 274602 0.9767 4902. 8.474 1066.6 S.3 2.0 18.05

288000 27S017 8.9750 49067. 8.301 1067.6 4.2 2.0 387.3

269000 276432 8.9723 499810. 0.137 068.6 5.1 2.1 17.00

291000 277347 8.9696 50095. 7.967- 14 1069.7 S.0 2 .1 •3 17.9?

291000 268262 8.9669 50760. 7.806 307057 4.9 2.2 17.95
29;7000 2743 6.9507 5073. 0.638 10716. 4.9 2.4 17.09

296000 264050 0.9615 50939. 7.494 1077.8 4.0 2.3 17.90

294000 281004 8.9*53 50S42. ?.344 107368 4.7 23 17.67

300000 2601917 B0O92 50653. 7.197 1074.8 4.6 Z.3 17.81

396000 282030 8.9534 5*0762. 76.3 1075.0 4.5 2.4 17.06

39700o 283743 8.937 530371. 6.903 10363. 4.4 2.4 17.80

906000 2846S6 g.9480 50979. 6.775 1077.8 433 Z. 37.T9

299000 29SS66 S.9253 12062. 6.640 10760. 4.0 3.0 17.7b

300000 286480 86.946 51193. 6.5093 14 1010.7 4.9 1 3.6 3 17.73

302000 288303 6.9373 51405. 6.254 109016 4.0 3.3 17.67

304000 290192 6.9319 51614. 6.011 3098.4 3.9 3.8 17.63

306000 391946 8.9266 51020. b.719 1089.3 3.7 3.9 37.37
308000 :193766 8.9212 S2624. $.$56 1081.1 3.6 3.0 17.54

31000o 298585 8.9158 S2226. 5.343 1008.9 3.*i 3.2 IT.SO

312000 297403 8.910b 52425. 5.139 1090,7 3.J 3.3 17.4%

31400o 299220 8.90S2 $?622, 4.944 1092.4 3.2 3.4 17.41

316000 30103S 8.8998 g2181. 4.756 1094.1 3.1 3.6 1?.37

313000 302850 8.394S 53009. ..577 1095.7 3.0 3.7 17.33



Table II 95
Gaometric Altitude, Mettic Units

l eo -l "reteur Number Particle Collision Mean M
Altitude .toei density speed frequency freh weight

H in) •Z(m) g (,n/, 2 ) HP (M) n (m 3 ) V (m/S) v is 1 ) L (m) M (kg/kmo|)

320000 304663 6.6692 S3199. 4.405* 14 i097.4 2.9 - 1 3.6 * 3 17.29
k22000 306476 g.o830 S3360. 4.240 1099.0 2.6 4.0 17.2b
3Z6000 306267 1.7015 53574. 4.063 1100.6 2.7 4.1 17.21
3U6000 31009? 6.0132 53756. 3.91 1102.1 2.6 4.3 17.17
320000 311506 0.6679 53940. 3.786 1103.7 :.5 4.5 17.13
330000 313714 8.8626 54121. 3.646 1105.2 2.4 4.6 17.09
332660 3. S52£ 8.35!3 5299. 3,5!2 1106.7 '.j 4.8 17.05
334000 31732? 8.6520 54470. 3.3&4 1108.1 2. 5.0 11.01
3360c0 31913! 8.0467 54651. 3.261 1109.6 2.1 5.2 16.98
338006 320935 8.8414 54824. 3.142 1111.0 ?.1 5.4 16.94

340000 322738 6.8361 54996. 3.029. 14 1112.4 2.0 - 1 5.6 * 3 16.91
342000 324539 0.6309 55166. 1.920 1113.6 1.9 5.8 i6.67
344000 326340 40.650 55335. 2.815 1115.2 1.9 6.0 16.4.
346000 328139 860203 55502. 2.714 1116.5 1.8 6.2 16.80
340000 329938 "..lSl 55460. 1.617 1117.9 i.? 6.5 16.77
350000 331735 8.8090 S5832. 2.524 1119.2 1.7 6.7 16.74
352000 333531 8.8046 55996. 2.434 112O.5 1.6 6.9 16.70
354000 335326 609793 561se. 2.341 1121.8 1.6 7.2 16.67
356000 337120 V.7941 56319. 2.265 1123.0 1.b 7.5 16.64
356000 338913 8.78608 56473. .106 1124.3 1.5 7.7 16.61

360000 340705 a.7836 56637. 2109. 14 1125.5 1.4 1 1 0.0 0 3 16.57
362000 342496 0.7704 56795. 2.036 1126.8 1.4 8.3 16.51
364000 344286 8.7732 56951. 1.965 1126.0 1.4 6.6 16.51
306000 346074 6.7679 5710%. 1.817 1129.2 I.J 8.9 16.4a
368000 347?62 .1627 57262. 1.831 1130.4 1.4 9.2 16.45
370000 349648 8.7575 57417. 1.760 1131.6 1.11 9.6 16.42
372000 351434 6.7523 57570. 1.707 1132.7 1.1 9.9 16,39
374000 353218 8.7471 57723. 1.648 1133.9 1.1 1.0 * 4 16.36
376000 355002 .7419 57675. 1.592 1135.1 1.1 10. 16.33
376000 356784 607367 56027. 1.538 1136.2 1.0 1.1 16.30

380000 358S65 8.7315 S617" . 1.%05. 14 1137.4 1.0 - 1 1.1 * 4 16.21
302000 360346 8.7263 58329. 1.435 11380.5 9.7 - 2 1.2 16.24
384000 362125 0.7212 58400. 1.386 1!39.6 9.4 1.2 16.21
386000 363903 407160 58630. 1.339 1140.7 9.0 1.3 16.18
386000 365660 8.7108 56760. 1.294 1141.9 8.7 1.3 16.1s
390000 347456 6.7057 58930. 1.251 £143.0 R.b 1.4 16.13
392000 369231 8.7005 59079. 1.209 1144.1 8.2 1.4 16.10
394000 371005 d.e953 S9229. 1.169 1145.2 7.9 1.4 16.07
396000 372778 6.4902 59.78. 1.130 1146.3 7.7 I.5 16.04
398000 374549 6.6051 59520. 1.092 1147.4 7.4 1.5 16.01

400000 376320 6.6799 59678. 1.056* 14 1146.5 7.2 '0 2 1.6 4 15.96
402000 378090 8.6?48 54104. 1.021 1159.6 6.9 1.? 15.96
404000 379837 8.6696 5995A. 7.874. 13 1150.7 6.7 1.7 IS.93
406001 391626 8.6645 60128. 9.549 11,0.8 6.5 1.8 15.90
4000 3674:7 2674:4 607. 7,238 11Y:8 2.9 6.3. 15487
42000 30  8 11.436543 6 3. 43 6934 11£514.0 6.1 1.9 15.4
412000 386922 8.6492 605182. S.42 114.1 4.9 Z.0 15.51414000 388606 80.641 60734. 0.361 1186,2 S.7 2.0 15.79

430000 390448 8.6390 608?. 45.090 1167.3 4.4 2.1 15.76
413000 392010 6.6339 61041. 7..23 11541. 4.4 2.2 15.73

420000 393470 4.6288 611420 7.S750 13 1159.6 4. - 2 2.2 15.70
432000 395729 .06237 61346. 5.644 1168.7 4.0 2.3 £5.67

424000 3409487 0.6106 61506. 7,096 1170•8, 43. 23 15.64
4240000 39q24s 0.6.4 5 6279. b.868 1161.0 4.7 22 . 15.61
442000 4101001 6.6004 41621. 6.049 1164.1 4.6 3.2 15.53
434000 402567 V.6033 61980. 6.43? 116530 4.4 2.6 15.3443Z000 404510 G.,5903 62140. 6.232 1166.4 4.j a.? 15.152

434000 406263 6.5932 6Z302. 6.03S 1167.6 4.2 2.8 15.4g
436000 406015 41.5862 62464. 5.844 1168.0 4.0 2.9 15.416

438000 409766 8.5731 62628 5.0659 1170.0 3.9 3.0 15.43

440000 42250b 41.570 62794. S.481 13 1171.2 3.0 2 3.1 £4 5.20
452000 419964 0.5730 629610. 5.33 1172.4 3.7 3.2 15.31
444000 412613 77 .b54 (3.29. .9143 1173.6 3.1 3.3 15.36
446000 416760 6.5629 43299. 4.9263 1174. 3.0 3.4 15.31
441000 412705 6.537g 6347.1 4.127 11?6.1 3.4 a's 15.28
40000 420959 8G52q 63644. 4.671 1177.4 3. 32 6 4 4 5.25
452000 421994 6.5478 63820. 4.533 1178.6 32 7 1.4 5.21
454000 423737 4.5428 63917. 4.393 1169.9 3.1 3.8 £ 15.02456000 425476 fi5378 b4i1•6. 4.256 1161.2 3.0 4.0 15,!5

458000 42317219 .532 64357. 4.127 £182.0 2.4 4.4 14.90

466000(t 435907 6.5078 64521. 4.001* 13 1183.9 2.5 Z 4.2 £ 45.09
462000 434690 8.5626 64729. 3.379 1180.2 2.4 4.9 1540.464000 43243S G,5178 64915. 3.761 1186.6 2.6 #4, . 5I.02
46600a 434172 6.5126 OSIOS, 3.647 1168.0 2.6 4.6 14.98
*- 68000l 435967 41.567P 65298. 3.536 1189.4 2.S 4.8 14.9b

41?0000 437642 6.5026 65493. 3.0.30 1190.8 2.4 4.g 14.91

472000 439376 0.4970 65691. 3.327 1192.3 2.3 5.1 14.86
474000 441100 0.4929 6S:92. 3.227 1193.7 2." 5.2 £4.04
476000 442840 0,48?7 66095. V .130 1195.2 2., 5.4 14.10
471000 444574 0.4829 66301. 3.037 1196.6 2.2 5.6 14.71

6 -- --. -- -,



96 T eblo I I
Giometric Altitude, Metric Units

AFlttd Pride re Number Patticle Collisio, free
Altitude due to Wald density pmd frequency weight

__rlvJy height 
pt

H in) Z (i) g (m/s 2 ) Hp (M) n (n"3 ) V (m/s) v (S) L (m) M (kg/kmol)

400000 443630 8.4710 6601i. 9.96?, 13 1196.3 2.1 - 2 5.7 * 4 14.73

40100 4*6724 1.4?30 667930. 2.775 120.4 2.0 0.9 14.64

#060#4 0 406 16.04601 66936 ,$.1 1.9 0. 14.56
4860,0 451462 8.4631 47157. 2.609 1203.e 1.9 6.3 14,6A
408e0o IOS3246 6.4S82 6?379. 2.61s 1204.7 1.9 60S165

491000 454932 1,451 64764. 2.53 12060.3 1. 0.7 1,?.54

496000 45665. 8.4831 67133. 2.464 1208.0 1.6 0.9 14.50

494000 4%0776 8.4431' 68065. 2.393 1209.7 1.7 1.1 14.46

490200 01010 0.4384 46301. 2.324 £211.5 1.7 7.3 14.41
1.6 7.4514 14.37496000 406120 &.4335 6G541. 2.2S 1213.2 1.6 7,S 463

500000 463540 1.4266 68775. 2.192* 13 1215.0 1.6 2 2 7.7 4 14.33

505000 467634 6.4163 69411. 2.039 0219.7 1.5 0.3 14.22

S1M00 472122 6.4641 70064. 1.897 1224.S 1.4 6.9 14.11

515000 476404 8.3916 70?45. i.767 1229.S 1.3 9.6 14.00
526000l 480079 03791 71455. 1.647 1234.6 I. 1.0 * S 13.6
525000 404949 0.3075 72196. 1.536 1240.3 1.1 1.1 13.76

530000 489212 8.3553 72970. 1.434 £244.0 1.1 1.2 13.63
535000 494069 6.3432 737?8. 1.339 1252.0 9.9 - 3 13 13.50
540000 497719 6.3311 74612. 1,252 1258.2 9.3 1.3 13.3?

S5S450 501964 8.3190 15504. 1.171 1264.7 6.8 1.4 13.23

550000 506202 u.3070 76427. 1.097- 13 1271.S 6.3 - 3 1.S * 5 13.09

555000 510435 80.2950 77390. 1.02a 1278.6 7.8 1.6 12.95

560900 514661 6.2830 78397. 9.6380 12 128S.9 7.3 1.0 12.60

546000 516061 8.2710 79459. 9.046 12o3.6 6.9 1.9 12.6b

570000 523095 1.2591 00550. .496 1301.6 6.5 2.0 12.49

575060 527303 0.2472 81099. ?7.99 1309.9 64, 2.1 12.34

560000 531505 8.2353 02096. 7?519 1318.5 S.9 2.2 12.10

S650OO 535701 6.2234 64151. 7.062 1327.5 5.6 2.4 12.01

596000 539090 8.2116 05450. 6.006 1336.6 5.3 2.5 11.6b

59S600 544074 0.1998 662Z2. 6.299 1346.4 5.0 2.7 11.06

60000 54A2S2 80.180 86244. 5.950. 02 1356.4 4.8 - 3 Z.8 • ! 1.SI

605000 S52424 8.1763 69726. 5.624 1366.8 4.6 3.0 11.33

6100%, 556059 8.1•4S 91269. 5.322 1377.5 4.3 3.2 11.10

615060 560?49 6.0528 92675. b.041 1366.0 4.1 3.4 10.96

426000 564903 0.1411 94546. 4.779 1400.0 4.0 3.S 10.10

02SOO0 569651 1.1295 96263. 4.53S 1411.8 3.8 3.7 10.*2

630000 573193 0.1176 98007. 4.30) 1424.0 3.6 3.9 '0.44

635000 577329 8.1062 99959. .0095 1436.4 3.5 4.1 10.26

640000 5814S9 8.0947 101900. 3.897 1449.3 3.3 4.3 10.06

645000 565563 .0631 103911. 3.712 1402.5 3.2 4.6 9.90

566000 589701 6.0716 105992. 3.540- 12 1476.0 3.1 - 3 4.6 * 5 9.72

6SSOOO 593814 0.0601 106144. 3.376 1469.0 3.0 5.0 9.54

660490 597920 6.0466 110346. 3.2z7 1504.0 2.9 5.2 9.36
041600 0020221 .0371 11200 3.005 16.5 2.6 5.5 9.06
76060 0606116 8.625? 1150Z3. 2.953 1533.2 2.7 5.7 9.0167100 6 10205 6.0143 117457. 2o026 0546.2 2.06 6.0 P.83

06000 614266 6.0629 199595. 2.712 1563.5 2.5 4.2 6.60

410500 616365 7.9915 122529. Z.002 1579.1 2. 6.5 0.49

649000 622437 ?.9602 I2SI6S. 2.499 1594.8 2.4 6.8 8.32

695000 026S03 7.9009 12706.. 2.402 1610.6 2.3 7.0 8.14

700060 630603 7.9576 130630, 2.311* 12 1627.0 2.2 - 3 ?.3 * 5 6.00

?05660 634617 7.9463 133453. 2.225 o43.3 2.2 ?.6 7.04
710000 638666 7.9351 136335. 2.144 1659.6 2.1 7.9 7.69

715600 642?69 7.9239 139271. 2.008 1070.4 2.1 6.2 7.53

7260001 66746 7.912? 142259. 1.996 L693.1 2.0 6.5 7.39
725000 650776 7.9015 145296. 1.920 1709.6 2.0 6.6 7.24

730060 654602 7.4904 146370. 1.a63 1726.6 1.9 9.1 7.10

735000 650024 ?.0792 151500. 1.802 1743.5 1.9 9.4 6.96

740060 662036 7.6"1 154660. 1.744 1700.3 1.6 9.7 0.63

741600 660847 7.0571 057653. 1.619 1777.2 1.6 1.0 * 0 6.70

756600 670050 7.0600 161074. 1.03?* 12 1793.9 1.7 - 3 1.0 .6 6$.5

7SSO00 674481 7.6350 164320. 1.557 1810.6 1.7 1.1 6.46

746060 670046 1.0246 147565. 1.540 0162.3 1.7 1.1 6.34

76S000 aZ8262 7.6130 170865. 1.495 L643.6 0.0 1.1 4.23

776000 63607 7.0820 17415.6 1.453 1060.1 1.6 i.2 6.12

7?5060 690702 7.7911 177452. 1.412 1164.3 1.6 1.2 6.01

700000 694751 707892 160750. 1.373 1092.4 1.5 1. 5.91

705006 6916715 7.7693 104044. 1.33v 1906.2 0.5 1.3 5.01

790000 ?0Z674 1.7S04 167331. 1.300 1923.8 1.5 1.3 S.72

T79O00 706627 7.?47? 104005. 1.206 1939.2 1.S 1.3 S.63

006060 710574 7.7361 193862. 1.234. 02 1954.3 1.4 - 3 1.4 * 0 SS4

601000 714516 7.7261 197100. 1.293 1969.z 1.4 1.4 5.46

I00060 710452 7.715s 200312. 1.173 1963.0 1.4 1.4 S.31

601000 ?22363 7.7044 203497. 1.144 199•.1 1.4 1.5 5.30

6 o0000 724309 7.6937 206650. 1.117 2011.1 1.3 I.S S.23

2115600 730129 ?.630 209768. 1.090 202•.8 1.3 1.5 S.14

036100 734O43 ?.6723 212646. 1.065 2039.2 1.3 1. s.09

635600 7360s2 1.6016 211017. 1.040 205e.3 1.3 1.6 S.03

64000 7 ?41956 ?7.500 210603. 1.016 2065.1 1.2 1.7 4.06

645600 745654 ?.4644 221634. 9.937- iI 2077.5 1.2 1.7 4.91

i rLL



Table I I
Geometric Altitude, Metric Units

bNumber Particle CMOIK.ular

Altitude due to Me density pph hwesuen ight
gravity height . pi'th

050600 749747 7*6296 224737. 9.717# 11 2089.6 1.2 - 3 1.7 * 6 4.85

855000 753634 7.6192 227S91. 9.504 21U1.4 1.2 1.6 4.79

664000 757516 7.6067 23039S. 9.299 2112.8 1.2 1.S 4.74

865000 761393 7.5901 233146. 9.100 21234 1.1 1.9 4.+9

Z70000 765264 7.5676 235845. 4.908 z134.7 1.1 1.9 4.65

8I5S0O 769130 7.5771 236489. 6.723 2145.1 1.1 1.9 4.60

380000 772991 745667 241060. 6.543 2155.3 1.1 2.0 4.56

685000 776846 7.5562 243615. 8.368 2165.1 1.1 2.0 4.52

890000 785696 1.5'%M 246096. 6.199 2174.6 1.1 2.1 4.48

095006 784541 7.5354 248522. 6.035 2183M8 1.0 2.1 4.44

900000 786380 1.5250 250894. 7.676* 11 2192.6 1.0 - 3 2.1 * 6 4.40

905000 792214 7.5146 253211. 1.721 2201.2 1.0 2,2 4.37
910000 796@4i 7.5043 255475. 7.571 2209.5 9.9 - 4 2.2 4.34

915000 799666 7.4940 257686. 7.425 2217.5 9.7 2.3 4.31

920000 603685 7.4837 Z59644. 7.282 2225.3 9.6 2.3 4.28

925000 807496 7.4734 2619SI. 7.144 2232.8 9.4 2.4 4.25
930000 611305 7.4632 264000. 7.010 2240.0 9.3 2.4 4.22
930000 615186 7.452w 266016. 6.679 2246.9 9.1 2.5 4.19

946000 818905 7.4427 267975. 6.751 2253.6 9.0 2.5 4.17

945000 622697 7.4325 269887. 6.627 2260.1 0.9 2.5 4.14

950000 626484 7.4224 271754. 6.505* 11 2Z66.4 8.7 - 4 2.6 * 6 4.12

955000 830266 7.4122 273576. 6.367 2272.4 8.6 2.6 4.10

960000 634043 7.4021 275355. 6.272 e218.2 8.5 2.7 4.08

965000 637814 7.3920 277092. 6.159 2263.8 8.3 2.7 4.06

970000 841580 7.3819 276790. b.050 2299.2 8.2 2.8 4.04

975000 645342 7.3718 2804480. 5.942 2294.5 8.1 2.8 4.02 4

980000 849098 1.3613 282068. 5.838 2299.5 7.9 2.9 4.00 j

985000 852643 7.3510 283633. 5.73S 2304.4 7.8 2.9 3.99

990000 056594 7.3418 285202. 5.636 2309.1 7.7 3.0 3.97

995000 860335 7.3316 286719. 5.538 2313.7 7.6 3.1 3.96

1000000 064071 7.3218 268203. b.442. 11 2316.1 7.5 4 3.1 * 6 3.94

if

JI

"I



f98 Table III
Geopotontnal Altitude, Metric Units

j ••. de Sound Dynamic
woo Snd vinmoity Kinematic vicosity Thermal conductivity

Hm) Z m) Cs (m/s) (N 01m2 l0K0(N /rn). 4' (m2 /a) (J/m • . K)_ K

-50,0 -0990 334097 1.9*21 - 5 1.0653 * 0 1,0060 - 5 60.6872 - 1 2.7860 - 5 1.0992 * 040% '*9*6 358.79 1.9406 .6OS 1.0096 0.9117 2.7856 100963W'4'vO -4696 3S0.61 1.9391 160036 3.0132 6.9363 2.7831 1.0973-ItS0 -4866 3S.43 1.9377 1.0828 1.0168 6.9610 2.7806 1.0963"-4090 -4796 350.24 1.9362 1.0020 1.0204 '09858 2.7761 1.0953-4750 -4746 350.96 1.93'7 106911 1.0241 7.0106 2.7756 1.0943".4700 -4697 357.08 1-9732 106603 1.0277 7?0356 2.7732 1.09344050 -4047 357.70 109317 1.0795 1.0314 7.0610 2.7707 100924"-4600 -*597 357•1 1.9302 1.0786 1.0351 7.0863 2.0682 1.0914"-5S0 -4547 357.33 1.9287 1.0778 100388 701116 2.0657 1.090*
-4500 -*497 IS7.15 1.9272 - S 1.0770 6 0 1.0*25 - S 7.1371 - 1 2.7632 - 5 1.0894 * 0"4450 -4447 356.97 1.90257 1.0761 1i0441 7.1626 2.7607 1.0885":-400 -*397 3%6.76 1.9242 1.0753 1.o056 7.1e5 2.7562 1.00875-4350 -4347 356060 1.9227 1.07*5 1.0536 7,2144 207558 1.06S5:4300 -4297 35042 1.9212 1.0736 1.0576 7.2403 2.7533 1.0855-4250 -"2*7 356.23 1.9197 1.0728 1.0614 7.2664 2.7508 1.0845-4200 -4197 356.05 109162 1.0719 1.0653 7.2926 2.7483 100836-4150 -4147 355.67 1.9167 1.0711 100691 7i?190 2.7458 1.0626"-3100 -3097 35.6* 1.9152 1.0703 1.0730 ?.J154 2.7133 1.0816"3050 -3057 353.O0 189137 1.0694 1.0768 7.3720 2.7408 1.0086
"-3000 -3997 353.31 1.09122 S 1.0086 * 0 1.0807 - 5 7.03987 1 2.7383 - 5 1.0696 ' 0"-3950 -3948 35S.13 1.9507 1.0678 1.0897 7.7255 2.7308 1.0786"-3400 -3698 35310S 1.9092 1.0669 1.0885 7.7S28 208333 1.0777"38350 -3948 35.976 1.9077 1.0661 1.0926 7.4795 2.7308 1.0678-3800 -3798 352.73 1.69 1S0652 1.0965 7.7067 2.7283 10075?"32S0 -3728 35.539 1.9047 1.0655 1.2005 7?.340 2.7258 1.0077"-3700 -3698 354.21 1.9032 1.0635 1.104S 7.5615 2.1233 1.0737"-3650 -36*8 35.803 1.9017 1.0627 1.1086 7.7890 205208 1.0027"-3600 -3098 353869 169002 1.0619 1.1126 7.616 2.07183 100719"3050 -3S04 353.66 1.8986 1.0610 1.116* 7.6946 2.7158 1.0709
" "2:3498 339.07 108971 - 5 1.0602 * 0 1.1207 - 5 7.6725 - 1 2.7133 - S 1.0698 * 0
".34SO "3448 353 .29 1.8956 1*0593 1o1249 1.7006 2.7108 1.0688
-3-00 -3399 350.10 1.8941 100os 1.1290 767288 2.7083 1.0678-3350 -334,8 35Z.92 1.8926 I00576 1.1331 7,7572 2.7058 1.0666"-3300 -3298 3S2.73 1.8911 1°G568 1.1373 7.785? 2.7033 100665"-32S0 -3248 352 o55 1#8896 I&0559 1.141S 7 .8143 207008 1.0648"-3200 -3198 3S2 .36 1.8880 1,0551 i1.157 ?.8430 2 .6983 1.0639"-31S0 "3148 35Z.18 1.8865 1.0542 1.1499 7.8719 2.6958 1#0629"-3100 "3098 351.99 1.6880 loO534 1.15•i 7.9009 2.6933 1.0619-3050 -3049 351.81 1.6835 1,0525 1,1564 7.9301 2.6908 100609
"-3000 "2999 351062 1-8820 -S 1.0517 0 1.1626 S 7.9S94 1 2.6883 -5 1.0599 •0
"2950 -2949 351.43 1.8805 1*0508 1.1669 70980 206858 1.0589"-2900 -2899 351.2S 1.8769 100500 1.1713 8.0184 2.6833 1.0579-2600 -2249 351.06 1.80774 1.0491 1.17S6 8.0481 2.6807 1.04569-2808 -2799 348.88 1.8759 1.0483 1.1800 8.0779 2.6782 1.0559"-27S0 -2799 350.69 1.8767 1.0478 1.1843 8.1079 2.6*57 1.0449"2700 -2699 3*6.50 1.08728 1.007 1.1887 8.1380 2.6732 1.0540-2650 -2069 346.32 10*713 1.0303 1.1932 8.1603 2.6707 1.0530"2600 -2099 346.13 1.8690 1.0059 1.1976 8.1987 2.668* 1.0520
-2550 -2S49 349.94 1.8683 1.0440 1.2021 8.2293 2.6657 100510

-2000 -2499 349.76 1.8667 - 5 1.0432 * 0 1.2066 - S 8.2600 - 1 2.6631 - 1 1.0500 * 0-2150 -2449 3497.0 1.8649 1.0423 1.2111 8.2907 2.6606 1.0490-2400 -2399 34973. 1.08637 1.0415 1.21% 8.3214 2.0681 1.0480-2350 -2349 3*9.20 1.8462 10021 1.2201 8.3530 2.6556 1.0371-2300 -2299 349.01 1.8606 1.039s 1.2247 8.0383 2.6531 1.0460-2250 -2219 348.82 1.6591 1.0309 1.2293 8.7157 2.6505 1.0050-2200 -2199 340.64 1.8576 1.0381 1.2339 8.*773 2.6280 1.0340-2150 -2169 3*8.4S 1.6*60 1*0372 1.2346 86.790 2.6420 1.0430-2100 -2099 340.26 1.8595 1.0363 1.2932 805109 2.6730 1.0020-2050 -201 9 3*6.07 1.0530 1.0359 1.2969 8.6430 2.0610 1.0410

-2080 -1999 367.09 1.8365 - 5 1.0360 * 0 1.2526 - S 8.0572 - 1 2.6379 - 5 1.0300 * 0-19S0 -1949 347.70 1.8399 1.0338 1.2573 856075 2.6354 1.0390-1900 -1899 347.51 108383 1.0329 1.2621 6.6700 206329 100381-1850 -1849 347.32 1.6468 1.0321 1.2668 8.6727 2.6303 1.0371"-1400 -1799 347.13 1.2943 1.0312 1*2716 8.7055 2.,278 1.0361-1750 -1750 346.09 1.86438 1.0303 1.2765 8.07385 26253 104351"-1700 -1700 346.76 1.6222 1.0290 1.2813 8.7716 2.6227 1.0341-16S0 -1650 346.57 1.8407 100286 1.0262 8080*g 2.6202 1&0331
-1600 -1600 346.38 1.8391 1.0278 1.2910 8.8384 2.6177 1.0321-1100 -1500 346.19 1.86376 1.0269 1.2960 8.8120 2.6152 1.0311

-3500 -105 346.0 1.8602 1.0260 0 1.3009 5 8.9058 1 26126 9 S 1.0301 0-*&*SO -1450 345.81 1#834S 1.0-15? 1.3059 8.9398 2.6101 1.02A1-1400 -1400 34S.63 1.8330 l00263 1.3108 8.9739 2.6o76 1.0021 +-13SO -1350 34S.44 1.8314 1#0234 1.3158 900081 2*6050 1.0271
-:30t -1300 34S.25 1.6299 1.0226 1.3209 9.0426 2.6025 1,0261"1250 "1250 345.06 1.8283 100217 1.325c' 9.0772 2t$999 1.0251-1200 -1200 344*87 108268 1.0208 1.3310 9.1120 2.5974 1.0241 +-1150 "1150 341#.68 1.a252 1.0200 1.3361 9.1469 2o5949 1.023k"-1100 "II00 344.49 1.0237 1.0191 1.3412 9.1820 2.5923 1.0221-l0ss -1050 344030 1.8221 1.0182 1.3464 9•2173 2.5898 1.0219



rr eo etic Table 111 9
GoercAltitude, Metric Units

Altitude Sound Oynamlic vwbositv Kinemautic vimoalty Thermal conductivity

Iw 
I

( m H ( m) C.(m is) } (N -$'m2_L 2 3 (J m s K ) K/KC0

49O -94 3S68.0 190 1.0alz 1.0038 7.90080 2.778 1.0963
-90 -94 3SO.62 1.9333 1.0837 1.01295 704 2.0833 1.09)34

-4S -404 !!! 358.4U4 1*37 1.02 (1.11215 6.9S9 2.780?6 1.0964
-4800 -4804 35S6.9 1.9358 1.07620 1.0204614 978 sS

-45 4S 356.61 1.9328 1.087? 1038 709 076 104
-70 -0356.3S? 1.9333 1.073? 1,027S 742341 2.7733 1.0934
-46SO -4b 35M.2l 1*9318 1.0726 101 *S3 076 102
-69 - z 356.06 1.91303 so@?&? 1.0349 7.2912 W.7684 194936

4S0 -4S 3S7.34 1.9288 1667192*l62769 100

-000 -4503 355.69 1.9253 5 1.0770 0 102 *3S 1 .64-S 109

r-44SO 4S 3S6.98 1.9238 194762 107061 ?.3761 2.7609 1.0807

4400 -440 355.32 1,91243 - .068 * 1.0480 ? .1897 W 2784 -5 1.0197*
-43950 43S 356.61 1.9108 10074S 1.0845 7o.124 2.7359 1.0787
-3900 -43902 3564.9 1.9093 1.0669 1.8886 7#2318 2.7S334 1.077
-3850 -2 354.772 1.9178 1.0661 109124 7.26769 2.709 1.0846

-3800 -23 3S6.66 1.9063 1.0723 1.0963 7.?955 2.7484 1.0836
-3750 41S 354.48 1.9047 1.0642 1.0683 7.5328 2.7259 1.0742
-3700 413 354.22 1.91532 1.0603 11042 7.3440 2.7##34 1.0781
-360O -0 354.3SS 1.9017 &1.627 1.1004 7.5870 2.1709 1.0072

-3600 -40 3S5.3.8 1.90023 1.0619i 1.08164 7.3973 1 2.7384 S 1.07918
-35S0 -3952 3S53.66 1.6918 1.0610 1.0845 ?.4242 2.7159 1.0708

-3500 -3502 354.46 1.897293 1.060?9 1.1080- 7.675 -12 20334 -5 1.0698?
-3850 -3852 353.29 1.89578 1.0661 1.09247 7.4983 2.7309 1.0?68
-3400 -3802 3S3.11 1.9062 1.0689 1.0963 7.7278 2.0284 1.075?
-3350 -3352 3S2.40 1.89046 1.0477 1.1030 ?.75628 2.72S9 1.0668

-3300 -3302 354227 1.9031 1.0636 1.1044 7.78673 2*7034 1.0659
-36S0 -3252 352.55 100896 1.0560 1.1043 7.5139 2.12009 1.00649
-3200 -3202 352.37 1.8881 1.5619 1.1145 7.641S 2.7694 1.0?63
-3150 -3152 3S2.18 1.8966 1.0610 1 .1497 7.6430 2.6959 1.0609

-3100 -3102 352.0 1.8851 1.06034 1.15406 7.90051 2.6934 S 1.06198

I.-3050 -3051 3S1.21 1.8835 1.0596 1.1524 7.9296 2.6109 1*O068
-34000 -3002 3531.6 1.89420 1.051 *05 1.1625 - 5 7.986 2.6084 -5 1.069978

-2850 -3851 351.07 1.8926 L.0W? 1.1735 .0S673 2.6809 1.0670
-2950 -33295 51.44 1.8905 1.0509 1,13166 ?7980 2.7858 1.0589
32S0 -32901 3512*5 1.8790 1.060o 1.1413 ?80173 200833 1.0679

-32800 -3201 3S0.88 1.6661 1.0483 1.1799 .07721 2.6783 1.0609

-2750 -2751 350.69 1.8744 .0473 1.1842 .8.107 2.6959 190550
-2780 -2701 3520.0 1.8729 1:0346 1.1406 7.9371 2.6734 1.0619
-260S -3051 3SI.81 1.803S 1.0S26 I.1931 8.9692 .2.6909 1.9530

-2600 -2601 350.13 1.8982 5 1.05149 1.1675 S 8.19S81 2.66882 1.05990I'-2550 -2951 34I.95 1.8683 1.0441 1.1020 8.9260 2.6657 L.0519
-2500 -2901 351.2s 1.66 1.1.043 * 0o 1.1?206 8.259 - 2.6833 1.07009
-2650 -2451 349.57 1.8?52 1.0492 1.21750 8j.203 2.6607 1.0490

-2400 -2401 349.39 1.867S 1.04615 1.2159 8.0?21 2.6783 1.0480
-2350 -2351 349.20 1.8622 10606 1.2201 8.5726 2.6755 1.0670

-200 -2301 349.01 1.6072 1:0366 1.2246 813838 2.6533 1.0460
-225 -2251 38.83 9.1A.809 1.0389 1.12931 8.1656 2.6506 1.04503
-2200 -2201 348.64 1.86976 1.0441 1.2397 8.1968 2.6682 1.0440
-2150 -2151 348.45 1.85613 1.0341 1.2320 8.4276 2.6657 1.0301

-2100 -2101 348.26 1.8545 1.0432 0 1.206S 8.25940 1 2.6630 1.042O0
-2050 -2051 348.88 1.86530 1.03551 1.2178 8.5290 2.660? 1.0410

-24000 -2001 347.89 1.851637 1.0346 * 1252 -5 8.542-13 2.630 - 1.04801
-2950 -19S1 347-.20 1.8629 1.0406 1.2201 8.6071# 2.6056 1.0391

-1900 -1901 347,.51 1.8684 1.039 1.22460 8.63838 2.65319 1.0380
-ISSO -12S1 347.32 1.8568 1.0389 1,2292 8.4152 2.6306 1.0371

-1800 -1801 347.164 1.8453 1.0312 1.2719 8.4068 2.6481 1.03610

K-217S -1750 346.95 1.8431 1.03?3 1.2785 8.4782 2.6455 1.04301
-1700 -21700 346.76 1.854S 1.0295 1.24132 8.713 2.6420 1.0342
-Z650 -1650 346.571 1.85307 1.0256 1.2486 8.80426 2.6202 1.0411

-1600 -2680 346.389 1.8391 1.82768 1.2910 8.78381 2.63877 1.0401 0

-1550 -131.0 347.19 1.8396 1.0330 1.2969 8.60718 2.612 1.0391

-1500 -1500 346.00 1.846184 1.03290* 1.3600 -5 8,69?5 2.6329 1.0381 *C

-1450 -1450 345.82 1.8368 1.03212 1.305 8.9724 2.6104 1*0291I-1800 .1400 345.63 1.8430 1.0324 1.3?10 8.9732 2.6076 1.0361
-350e -1350 346.9S 1.84314 102303 1.3158 8.0089 2.62f50 1.0351
-1300 -1700 345.25 1098299 1.6296 1.6320 9.042 2.60258 1.0341

-1650 -1250 3465.06 1.8231 1.0217 1.329A 9.0770 2.6000 103251
-1200 -1208 346.17 182768 1.0209 1.29b9 9.811 2.6527 1.0311

-1150 -1150 -345.682 1.8345 1.0200 1.3050 89.396 2.6101 1.0291

-1300 -11ý00 344.49 1.8299 1.0191 1.3120 9.1414 2.692S 1.0261

-1050 -1050 344.30 1.8221 1.0183 1.3464 9.2172 2.S898 1.0211



100 Table III
Geopotential Altitude, Metric Units

Sou nd DynamicI
Altitude K Kinematic viscosity Thermal conductivityAtitd speed vimosit .

H (m) Z (M) C (m/S) (N s/m j Li0/P0  m1)0 (/ sOS (N -m2/s)(/m s s. K)

-10e0 -1000 344.11 I.6406 - 5 1,0174 * 0 1.3S16 - S 9.2528 - 1 2.5872 - 5 1.020o . 0
-950 -9S0 343.92 1.8190 1.0135 1.3568 9.2684 2.5647 1.0191
-900 -900 343.73 1#8175 1.0156 1.3620 9.3243 205822 1.0161
-860 -690 343.54 1.8199 1.0146 1.3673 903602 2.9796 1.0171
-800 -800 343.35 1.6144 1.0139 103726 9.3964 205771 1.0160
-750 -796 343.16 1.8128 1.0130 1.3779 9,4327 2.5745 1.0190
-700 -700 342.97 1.8113 100122 1.3632 9.4693 2.5720 1.0140
-650 -6O0 342.76 1,8097 190113 1.3806 905060 205694 1.0130"-600 -600 342.59 1.8061 1.0104 103939 9.5429 2o5669 1.0120"-990 -SSO 342.40 lo066 140096 1.3994 9.o799 2.9643 1.0110

"-S00 -900 342.21 1.h SO - 5 1.0087 0 f p.4048 " S 9*.172 - 1 2.0618 - S 1.0100 * 0
-490 -450 342.02 1.6035 1o0079 1941r3 *.659 2.5.92 iO
-400 -400 341.83 1.6019 1.0069 1.4158 9.6922 2.5567 1.0060
-390 -390 341.063 1.0003 100061 104213 9.7300 20.S41 1.0070
-300 -300 341.44 1.7988 100092 1.4268 970680 2.9916 1.0060
-290 -290 341.25 1.7972 1.0043 1.4324 9.8062 2.9490 1.0050
-200 -200 341.006 17956 1.0035 1.4380 9.8446 2.5465 1.0040
-150 -150 340.87 107941 1.0026 1.4437 908831 2.5439 1.0030
00 -100 340.068 1.7925 1.0017 1.4493 9.9219 2.5*13 1.0020
-50 -S0 340.49 1.7909 1.0008 1.4950 9.9606 295388 1.0010

0 0 340.29 1.7894 - 5 1.0000 * 0 1.4607 - 1.00000 0 2.5362 - S 1.0000 a 0

$0 50 340.10 1.7678 9.99142 - 1 1.465 1.0039 2.5337 909899 1
100 100 339.91 1.7862 9.9624 1.4722 1.0078 2.9311 9.V798
150 ISO 339.72 1.7847 9.9736 1.4780 1.0118 2.5286 9.9697
200 200 339.53 1.7831 9.9649 1.4839 1.0158 2.5260 9.9S96
290 250 339.33 1*7615 9.9561 1.4897 1.0198 2.5234 9.949S

300 300 339.14 1.7800 9.9473 1.4956 1.0238 2.5209 9.9394
350 350 338.95 1.7764 9.9385 1.5015 1.0279 2.5163 9.9293
400 400 33806 1.7768 909297 1.9075 1.0320 2.5157 9.9191
450 450 3386.6 1.7752 9.9209 1.5135 1.0361 2.5132 9.9090

500 500 338.37 1.7737 - 5 9.9121 - 1 1.5195 - F 1.0402 * 0 2.5106 - S 9.8989 - 1
SSO SSo 338.16 1.7721 9.9033 1.5255 1.0443 2.0608 90eMaU
600 600 337.98 1.7705 9.8944 1.5316 1.0465 205055 9.8?87
609 650 337.79 170689 9.8856 1.5377 1.0527 2.9029 9.868S700 700 337.60 1.7673 9.8760 1,$438 1,0569 Z*S003 9o8564
750 50o 337.40 1.7098 9.600 1.5900 1.0611 2.4978 9.8483
600 600 337.21 1.7642 9.8591 195562 1o0653 2.4952 9.8381
650 850 337.02 1.7626 9.8503 1.5624 1.0696 2.4926 9.6260
900 900 3360.2 107610 9.8414 10.87 1.0739 2.4900 9.6178
950 990 336.63 1.7594 9.8326 1.5750 h.0762 2.4875 9.8077

1000 1000 336.43 1.7578 5 5 9.8237 - I 1.S813 - S 1.0625 * 0 2.4849 - S 9.7975 I 1
iOS0 1050 336.24 1.7563 9.8149 1.5677 1.0869 2.4823 9.7874
1100 1100 336005 1.7547 9.8060 i1.940 1.0912 2.4797 9.7772
1150 1150 335.85 1.7531 9.7971 1.6005 1.0956 2.47?2 9.7671
1200 1200 335.66 1.7515 907886 1.6069 1.1000 2.4746 9.7569
1250 1250 335.46 1.7499 9.7794 1.6134 1.1045 2.4720 9.746?1300 1300 335.27 1.7463 90770S 1.6199 1,1089 2.4694 9.7366
1350 1350 335.07 1.7467 9.7616 1.6260 1.1134 2.4669 9.7264
1400 1400 334.88 1.7451 907527 1.6331 i.1119 .0#643 9.7162
1450 1450 334.06 1#7435 9.7436 1.06397 1.1225 2.40617 9.7060

0Soo ISO0 334.49 1.7419 - 5 907349 1 1 1.6463 - 9 1.1270 * 0 2.4591 - 5 9.6959 - I
1590 1550 334.29 1.7404 9.7260 1.6530 1.1316 2.4505 9.6457
1600 1600 334.10 1.7366 9.7170 1.06598 1.1362 2.4539 9.6755
1609 1650 333.90 1.7372 907081 1.6665 1.1408 2.4514 9.06631700 1700 333.71 1.73S6 9,6992 1.06733 1.1455 2.4488 9.6551

'•1750 1750 333.51 1.7340 9*6903 1,6801 1.1502 2.4462 9A6449

160 1601 333.31 107324 9.6813 106870 1.1549 2.4436 9.6347
1850 1651 333.12 1.7308 906724 1.6939 1.1596 2.4410 996245
1900 1901 332.92 1.7292 9o6634 1.7008 1.1643 2,4384 9,6143
1990 1951 332.73 1.7276 9.065S 1.7076 1.1691 2.4356 9.6041

2000 2001 332.93 1.7260 -S 9.6455 1 1.7148-5 1.1739 * 0 2.4332 -5 9.5936-1
2050 2053 332.33 1.7244 9.06366 1.7219 1.1787 2.4306 9.5636
2100 2101 332.14 1.7226 9.06276 1.7290 1.1836 2.4281 9.5734
2190 2153 331.94 1.7211 9.6166 1.7361 1.1686 2.4255 9.0632
2200 2201 331074 1.7195 9.6097 1.7432 101934 2.4229 9.5530
2290 2251 331.55 1.7179 9.6007 1.7504 1.1983 2.4203 9.5427
2300 2301 331.35 1.7163 9.9917 1.7577 1.2032 2.4177 9.5325
2390 2391 331.19 1,7147 9.5827 10649 1.2082 2.4151 9.5222
2400 2401 330.99 1.7131 9.5737 1.7722 1.2132 2.4125 9.5120
2490 2451 330.76 107115 995647 1,7796 1.2162 2.4099 9.9011

2500 2501 330.%6 1.7099 - 5 9.5S57 - 1 1.7870 - 5 1.2233 * 0 2.4073 - S 9.4919 *
2990 2551 330.36 1.7063 9.5467 1.7944 1.2284 2.4047 9e4813
2600 2601 330.16 1.7067 9.S37? 1.8019 1.2335 2.4021 9.4710
2605 2651 329.97 1.7090 9.S286 1.6094 1.2386 2.3995 9.4607
2700 2701 329.77 1.7034 9.9196 1.8169 1.2438 2.3969 9.4505
2790 2751 329.57 1.7018 V.S106 1.0245 1.2490 2.3943 9.4402
2800 .2801 329.37 1.7002 9.S019 1.6321 1.2S42 2.3917 9.4299
2850 2651 329.17 1.6966 9.492S 1.6398 1.2595 2.3891 9.4197
2900 2901 326.98 1.6970 9.4835 1.4475 1.2647 2.386S 9.4094
2990 2951 328.78 1.6953 9.4744 1.8552 1.2700 2.3838 9.3991

S' • I I .... I I .I + I I• I _ i ---- i . 1
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Geometric Altitude, Metric Units
S~Sound 1

Altitude sueed Dynamic vir:osity Kinematic viscosity Thermal conductivity

(s) H (m) C1 (mis) (N -S/21 PO (m
2 is) ?1/0 (J/m s• K) , /K 0

-1000 -1000 344.33 i.8206 - S 104174 * 0 1.3516 - S 9.2521 - 1 2.5872 - 5 1.0201 * 0
-950 -950 343.92 100190 1.0165 1.356S 9.2083 2.5347 1.0191
-900 -900 343.73 1.6175 •. 1.0157 103620 9.3242 2.5122 1.0181
-850 -eSG 143056 1.6159 19668 1.3673 9.3602 Z.5796 1.0171-800 -ell 343*35 1.i144 100130 1,372S 9.3963 2,5771 160161
-750 -750 343.16 1*4116 140130 1.3779 9#4327 2*5745 100150
-700 -700 342.97 i1108113 10012a 1.3632 9.4692 Z.5720 1.0140
-650 -650 342076 1.6097 1.0113 1.3866 9.5059 205694 1.0130
-600 -600 3*2.59 1.0081 1.0104 1.3939 9.5428 2.5669 1.0120
_S0 -SSG 342.060 1*6066 1.O096 1*3994 9.5799 20S643 1.0110

-500 -Se0 342.21 1.8050 - 5 1.0087 * 0 1.4048 S 5 9.0171 - 1 2.5618 - 5 1.0.00 * 0
-450 -450 342.02 1.8035 1.0076 1.4103 9.65*6 2.5592 100090

-40 3*1.83 1.6019 1.0069 1,4150 9.6922 2.5567 1.0060
-350 -31!0 341,43 1.6003 1.0061 104413 9.vJ300 Z.SS41 12."-300 -300 341.44 1.7988 1.0052 1.4268 90.680 Z.5516 1.0060
"-250 -250 341.25 1.7972 1.0043 1.4324 9.8062 2.5490 I.OOS0
-200 -200 341.06 1.7956 1.003S 1.,430 9.8445 2.5465 1.0040
-150 -150 340.067 1.7941 1.0026 1.4437 9.8831 2.5439 1.0030
-100 -100 340.68 1.7925 1.0017 1*.493 9.9219 2.5413 1.0020

-50 -50 340.49 107909 1.0008 1.4550 909608 2.5368 1.0010

0 0 340.29 1.7694 -5 1.0000 0 0 1.4607 5 .0000 * 0 2.5362 - S 1.000 * 0

50 50 340.10 i.7878 9.991? - 1 1.4665 1.0039 2.533? 9.9899 - 1
100 100 339.91 1.7862 9.9824 1.4722 1.0076 20.311 9.9798
150 150 339.72 1.7607 9.973& i.4760 1.0118 2.S266 9.9697
200 200 339.53 1.7031 9.9649 1.4339 1.0158 2.5260 9.9596
250 250 339.33 1.7815 9.9561 1.4897 1.0198 2.5234 91,9495
300 300 339.14 1.7800 9.9473 1.4956 1.0238 2.5209 9.9394
35: 350 338.95 1.7784 9.9385 1.5015 1.0279 205183 9.9293
*4O 400 338.76 1.7768 9.9297 1.5075 1.0320 2.5151 9.9191
450 450 338.56 1.7752 9.9209 1.5135 1.0361 2.5132 9.9090

so: SOO 338.37 1.7737 - 5 9.9121 - 1 1.5195 - 5 1*0402 0 0 2.5106 - 5 9.8989 - 1
550 550 3380.18 1.7721 9.9033 1.5255 1.0443 2.5080 9.0683
600 600 337.98 1.7705 9.8945 1.5316 1.0485 2.5055 9.0787
650 650 337.79 1.7689 908656 1.5377 1.0527 2.5029 9.8685
700 700 337.60 107673 9.876a 1.5438 I.o056 2.5003 9.8584
.0 750 337.40 107658 9.8680 1.5500 1.0611 2.4978 90.483
300 800 337.21 1.7642 9.8591 1.5562 1.0653 2.4952 9.8382
050 850 337.02 1.7626 9.0503 1.5624 1.0696 2.4926 9.8280
900 900 336.*2 1.7610 9.6414 1.5687 1.0739 2.4901 9.8179
950 950 336.63 1.7594 9.8326 1.5750 100782 2.4875 9.8077

1000 1000 336.43 1.7579 - 5 908237 - I 1.5613 - 5 1.0825 0 2.4849 - S 9.7976 - I
1050 1050 336.24 1.7563 9.0144 1.5876 1.0868 2.4823 9.7074
1100 1100 336.05 1.7547 9.8060 1.5940 1.0912 2.4796 9.7773
1150 1150 335.85 1.7531 9.7972 1.6004 1.0956 2.4772 907671
1200 1200 335.66 I3.f15 9.7883 1.6069 101000 2*4746 9.7570
1250 1250 335.46 1.7499 9.7794 1.6134 1,1045 2.4720 9.7468
1300 1300 335.27 1o7403 9.7705 1.6199 1.1089 2.4694 9.7366
1350 1350 335.07 1.7467 9.7616 1.6264 1.1134 2.4669 9.72651400 1400 334.ea 1.7451 9.7527 1.6330 101179 2.4643 9.7163
1450 1450 334.6S 1.7436 9.7433 1.6396 1.1224 2.4617 9.7061

1500 1500 334.49 1.7420 - S 907349 - 1 1.6463 - 5 1.1270 * 0 2#4591 - 5 9.6959 - 1
IS50 1550 334.29 1.7404 9.7260 1.6530 1.13 6 2.4565 9.6158
1600 1600 334.10 1.7388 9.7171 1.6597 1.1362 2.4540 9.6756
1650 1650 333.90 1.7372 9.7082 1.6665 1.1408 2.4514 9.6654
1700 1700 333.71 1.7356 9.6993 1.6733 1.1455 2.4460 9.6552
1750 1750 333.51 1.7340 9.6904 1.6801 1.3501 2.4462 9.6450
1800 1799 333.32 1.7324 9.6814 1.6869 .1o548 2.4436 9.6348
1850 1849 333.12 1.7308 9.6725 1.6938 1.1595 2.4410 9.6246
1900 1:99 332.92 1.7292 9.6635 1.7008 1.1643 2*4364 9.6144
3950 1949 332.73 1o7276 9.6546 107077 1.1691 2.4359 9.6042

2000 1999 332.%3 1.7260 -5 9.6S6 -1 11047 -5 1.739 0 2.4333 7 9.5397 I
20So 2049 332.3. 1.7214 9.6367 1.7218 1.1207 2.4301 9.5*38
2100 2099 332.14 1,722a 9.62?7 10269 1.1635 2.4281 9.0?35
21S0 2149 331.94 1.7212 9.6168 I0360 1.1882 2.4205 9.0633
220 2199 331.5 1.8196 9.6098 1 3 5 1. 11933 2.40229 9.4931 1
2250 2249 3310.5 1.7103 9.600a 1.7903 1.1982 2.4203 9.5429
2300 2299 331735 1.7164 9.5918 1.?575 1.2032 2.417 9.5327
2350 2349 331.16 1*714? 9.5229 1.?608 1.2081 2.4151 9.6220
2400 2399 330296 1.7131 9.5739 1.??21 1.2131 2.4125 9.5122
2750 2449 3302.6 1.7119 9.5649 1.7795 1.2182 2.4099 9.5019

2500 2499 ý'30.56 1.7499 S 9.5559 -1 1.7868 -S 1.2232 *0 2.4073 -S 9.4917 -1 "

2580 2749 330.37 1.7003 9.5469 1.7943 1.2283 2.4047 9.40252600 2599 330.17 0706? 905379 1.801? 1.2334 2.4021 9.4712 ,
26S0 2649 329.97 1o705 9.$288 1.6092 1.23S5 293995 9.4610
2700 2699 329.?? 1*7035 9.519R 1.616? 1.243T 2.3969 4.4507
2750 2749 329*57 1.7019 9oS108 1.8243 1.2489 20943 9*4400S
2800 2799 329*38 1.7002 9.S010 1*6319 1.&541 2,3917 9*4302

280s 2049 329.18 1.6906 9.4927 1.8396 1.2593 2.3891 9.41-99
2900 2899 328.96 1.6970 9.*4837 1.6473 1.2646 R.386% 9.4097
2950 2949 328.78 1.6954 9.4746 1.8550 1.2699 2.3839 9.3994

we"
Rxvi



102 Table III
Geopotential Altitude, Metric Units

Alitudend Dynamic Kinematic viscosity Thermal conductivityspeed viscosity

H Cm) Z (m) C (m/s) (N - s/rnm2 ) m//) TI0 (J/m s. K) 0

3000 3001 328.58 1.6931 - 5 9ý6453 - I 1.8630 - 5 1.2754 * 0 2.3812 - 5 9.3866 - 1
305O 3051 328.36 1.6921 964S63 1.8709 1.2807 2.3766 9.3786
31|0 3102 328.18 196905 9.0472 1.8767 1.2061 2.3760 903663
315o 3152 327.98 1.6689 9.4381 1.6866 1.2915 2.3734 903580
3200 3202 32W776 1.6672 9.4291 108946 1.2970 2.3?06 9.3477
325M 3252 327.50 1.6856 906200 1.9026 1.3025 2.3682 9.3376
3300 3302 327.38 1.6640 9.4109 1.9106 1.3080 2.3656 9.3271
33MO 3352 327.16 106823 9.4016 110187 103131 2.3630 9.3168
3400 3402 326.98 1.6607 9.392Y 1.9266 1.3191 2.3604 9.3065
38S0 3452 326.78 106791 9.3816 1.9350 1k3247 a.3577 902962

3500 3502 326.56 1.6775 - 5 ).3745 - 1 1.943? - 5 1.3303 * 0 2.3%51 - 5 9.2858 - 1
3550 3552 326.38 1*675d 93654O 1.9515 1.3359 2.3525 90275S
3600 3602 326.16 1.0742 9.3582 1.9598 1.3416 2,3499 9.2652
36,40 3652 325S.6 196,26 9*3471 1.9682 1.3473 4171;&C
3700 3702 325078 1.6709 9.3110 .9716 1.3531 2.3486 9.2446
3750 3752 325.58 1.6693 9.3289 1.0650 1.3569 2.3420 9.2342
3600 1802 325.38 1.6677 9.3197 1.9935 1.3647 2.3394 9&2239
3050 3652 325.18 106660 9.3106 200020 1.3705 2.3366 9.2136
3900 3902 324.96 1.0644 9.3014 2.0106 1.3764 2.3342 9.2032
39S0 3952 324078 ý.6627 9,2923 2.0192 1.3823 2.3315 9.1929
404o 4003 324.58 1*6611 5 9*2831 1 2.0279 - 5 193682 •0 2*3289 - 5 9.182SA0s5 4053 324.38 i.b595 9.2?39 2.0366 1.3942 2.3263 9e1722

8100 4103 324.18 1t6578 9.264A 2.0454 1.4002 2.3237 9.1618
41So 4153 323.97 1.6562 9.2556 2.05*2 1.4062 2.3210 9.1515
4200 4203 323.77 1.6545 902464 2.0631 1.4123 2.3184 9.1411
4250 8253 323.57 1.6529 962372 2.0720 1.4184 203156 9.13076340 4303 323,3? 1*6513 9.2280 2.0809 1o424b 2.3132 991204
4350 4353 323.17 1.6496 9.2186 200900 1.#307 403105 9,iOO.
4400 4403 322.9? 1.6480 9.2096 200190 1.4369 203079 9.0996
4450 4453 322.76 1.6463 9.2004 2.1061 1.8432 2.3053 9.0693

6500 4503 322.56 1.6447 - 5 9.1V12 1 1 2.1173 - 5 1.4494 * 0 2.3026 - 5 9.0769 - I
6550 4553 322.30 1.6430 9.1620 2.1265 1.4557 R.3000 900685
4600 4603 322.16 1o.414 9.1727 2.1356 1.4621 2.2974 9.0581
4650 4653 321.95 1.6397 9.1635 2.1451 1.4685 2.2947 9.0477
4700 4703 321.75 1.6361 9*Wb3 2.1545 1.4749 2.2921 9.0373
4750 475'. 321.55 1.0364 9.1450 2.1639 1.4813 2.2894 900269
4000 4604 321.34 1.6347 9.1356 2.1733 186978 2.2866 9.0165
4650 4854 321.14 1.6331 9.1265 2.1829 1.4943 2.2842 9.0061
4900 8904 320.94 1.6314 9.1173 2.1925 1.5009 2.2615 809957
4 8950 495. 320.73 1.6298 9.1060 2.2021 1.5075 2.2789 6.9853

500 5004 320.53 1.6281 - 5 9.0987 1 1 2.2118 - 5 1.5141 * 0 2.2763 - S 6.9749 - I
Soso 505. 320.33 1.6265 9.0695 2.2215 1.5206 2.273b 8.964•5
Slo0 5104 320.12 1.62468 90002 2.2313 1.5275 2.2710 8.9541
SI50 515. 319.92 1.6231 9.0709 2.2412 I.5342 2.2683 6.9436
5200 520* 319.71 1.6215 9.0616 2.2511 1.5410 2.2657 809332
$250 5254 319.51 1.6198 9.0523 2.2610 105476 2:2630 6:9226
5300 5304 319.30 1.6161 9.0430 2.2710 1.5547 2.2604 6.91235350 53SS 319.10 1.0065 9.0337 2.2811 1.5616 202s77 8.9019
5400 5405 318.90 1.6148 9.0244 2.2912 1.5685 2.2551 6.8915
S4150 455 318.69 1.6131 9.o151 2.3014 1.S755 2.2524 6.6810

s500 5505 318.49 1.6115 5 5 900057 - 1 2.3117 S S 1.5625 * 0 2.2498 - 5 68.606 -
5550 5555 318.28 1.6098 6.99b4 2.3220 1.5896 2.2471 8.1601
5600 5605 318.008 16081 80.9871 2.3323 1.5967 2o2445 8.8497
5650 5655 317.87 1.6065 8.9777 2.3428 1.6036 2.2416 8.0392
5700 5705 3170.66 106648 8.9684 2.3532 1.6110 2s2392 8.8266
5750 5755 317.46 1.6031 8.9590 2.3638 1.6182 2.2365 6.8183
5600 5805 317.25 1.0014 809497 2.3744 1.625* 2.2339 8.6078
50S0 5655 3170.5 1.17998 8.9403 2.3850 1.6327 2.2312 0.7974
5900 5905 316.34 1.5981 8.9309 2.3958 1.6401 2.2286 6.7869
S95o 5956 316.63 1.5964 8.9216 2.4065 1.6475 202259 8.7764

6000 6006 316.43 1.5947 - 5 8.9122 - 1 2.4174 - 5 1.6549 * 0 2.2233 - S 1.7'659 - 1
6050 6056 316.22 1.5931 8.9928 2.4283 1.6623 2.2206 .7555
610C 6106 316.02 I.59f4 6.8934 2.4393 1.6699 2.2179 8.7450
61so 6156 315.01 1.5897 8.8840 2.4503 1.6774 2.2153 8.7345
6Q00 6P06 31S.60 i.5860 0.8746 2.4614 1.6853 2.2126 867240 4
6250 6256 315.39 1.5863 8.8652 2.4725 ý06926 2.2100 8.7135
A300 6306 315.19 1.5846 0.8558 2.4636 1.7003 2.2073 8-7030
635o 6356 314.98 1.5630 8.6464 2.4951 1.7081 2.2046 8.6925 r
6400 6406 314.77 105813 8.6370 2.5064 1.7158 2.2020 #46820
6450 6457 314.57 1.5796 C.8275 2.5179 1.1236 2.1993 8.6715

6500 6507 314.36 10.779 - S 80.818 - 1 2.5293 - 5 1.7315 * 0 2.1966 - S 8.6610 -1
655o 6557 314.15 1.5762 8.8036 2.5409 1.7394 2.1940 806505
6600 6607 313.94 1.5745 8.7992 2.5525 1.7474 2.1913 846399
6650 6657 313.73 1.5728 6.7697 2.5642 1.7554 2.1886 8.6294
6700 6707 313.,S3 165711 8.7603 2,5759 1.7634 2.1660 8.6169
6750 6757 313.32 1.5698 1.770A 2.5676 1.7715 2.1833 6.6004
6600 6807 313.11 1.5677 807614 2.5997 1.7797 2.1606 865978
66!0 6657 312.90 105661 6.7519 2.6116 107179 2.1779 8.5873
6900 6907 312.69 1.5644 807424 2.6237 107961 2.1753 8.5768
695S 6958 312.48 1o.627 8.7329 2.6358 1.8044 2.1726 6.S662



Tablb 111 103
Geometric Altitude, Metric Units

SoundF Altitude spe Dynamic viscosity Kiniematic viscosity Thermal conductivity

Zý (inT H (in) CS (miS) (N- -,/m2 il (mn 0s l1 0  Jm K

3000 2999 330.50 1.6938 6 9.4656 1 1.86020 5 1.2752 0 2.3813 -S 9.3691 -
36111 3049 320.30 1.6921 900566 1.8706 1.2606 20379? 9.3769
3100 3099 324.19 3.090S 9.4475 1.1178S 1.2460 2.3161 9.3686
3100 3190 327.79 1.6079 9.4394 1.0643 1.29t8 2.3?35 9.3bell
3350 3148 317*99 196036 9.4304 1.6093 1.2964 203735 9.3483
"so5 3&46 327.59 1.0657 904203 1.90i!3 1*3023 2.3663 9.3377
3300 3290 321.39 146640 9.A112 1.9304 1.3078 2.3651 9.327k
3300 33908 327.99 1.0006 9.3902 1.9100 1.3133 2.3631 9.3101
3350 33'l0 327.19 1.6062 9.3902 1.92406 1.31339 2.3601 9.3111

e.3450 3#4k 6 3260.9 1.6792 903P139 1.9347 1.3244 2.3570 9.2965

11A 34q@ 320.59 1#6715 - 9.3748 - . .0.?9 b 1.3301 *0 A.35S2 -S So.2662
3550 31546 320.330 1.0759 9.3657 1.,*612 1.33s? 263S20 9.?Th9
3f00 3S90 126.19 1.*113 9.3506 1.9595 1.3414 2.3500 9.265-6
30L 304 338.99 1.0726 9.347S 1.9070 .412344 925

36o 36' 2.w 37' 9.34.90 1.3471 2.34?4 9.2553

3750 3748 325.59 1.0694 9.3293 1.96466 1.356 2.3421 S.234?
3600 3790 325.39 1.66?? 9.3201 1.9931 L.3644 2.339S 9.224ý4

1'3050 3846 325.19 1.0661 9.3110 ?.4916 l3.302 2.3369 9.2140
3900 3690 324.99 1.6604 903010 2.0102 1.3761 2.3343 9.2037
3950 3946 324.79 t.6628 9.292? 2.0166 1.3620 Z.431? 9.1934

4000 3997 320.59 1.6612 -5 9.2036 1 2.021S S 3.3079 # 0 2.3290 S 9.1030 -1
4050 4047 324.39 1.059fi *.1744 2.0362 1.3939 2.3264 9.172?
4100 4097 324.19 1.0579 9.2652 2,0449 1.3999 2.3236 9.1624
4150 4147 323.99 1.4503 9.2561 2.0537 1.4059 293212 9.1520
4200 4397 1303.76 .61546 9.2469 2.0016 1.4#120 2.3186 9.1417
4250 42*7 323.50 1.0530 9.237? 2.071S 1.4161 2.3159 9.1313
4393 4291 323.301 1.651) 9.2205 2.0804 1.4242 2.3133 9.1210
43S0 4347 323.10 1.0*97 9.2194 2.089k 1.4301* 1.3107 9.1106
'.400 4397 322.90 1.6fo01 9.410? 2.0985 1.4365 2.3061 9.1003
4450 444? 321.70 1.64604 9.2010 2.3076 1.4426 2.3054 9.0699

4500 4497 322.57 1."*06 -S 9.191A 1 2.1167 - 1.4490 0 2,30l28 5 9.0795 1
4550 4547 322.3? 1.6431 9.1821% 2.1259 1.4553 2.3002 9.0092
4600 4597 322.17 3.6415 9.1733 2.1352 1.4617 20297S 9.0586
4650 4647 3R1.97 3.0398 3.01641 2.144S, 1.4680 2.2949 9.0484
4700 4697 321.70 1.6381! 9.1549 2.1536 1.4744 2.2923 9.0380
4750 4146 321,%6 1.636S 9.1457 211632 1.4809 2.2896 9.027;'
4000 4796 321.30 1.63o9 9.1364 2.1727 1.4873 2.2610 9.0173
4850 4r,4 3.21.1S 1.33 9.1272 2 1622 1.4938 2.2844 9.0069

490 4896 3 0.S .6316 9.3166 2.3917 1.500'b 2.281? 8.996S

4950 4946 329.715 1.6299 9.1087 2.2013 1.5070 2.2791 6.9861

5000 '996 320.55 1.6202 b 9.0995 I 1 .2110 s I .51330 0 2.276S S 5 89757
51ý90 S046 320.3' 1&6266 96090? 2.2207 1.52o2 2.2138 6.9653
5146 5090 320.14 J.AM4 9.0809 2.2305 1.5269 2.2112 8.9549
SIMe ShO 319.711 1.6233 9.0717 2.2403 1.5337 2.2085 4.9445
SZQO 5196 319.73 1.6216 9.0624 2.e50.? 1.5404 2.2659 6.9341
5250 S246 319.53 1.0200 9.03i 2.2602 3,5472 2.2633 6.9237
S3C0 S296 319.32 1.*183 9.043PI 2.2701 3.b541 Z.2600 8.9133
5350 5346 319.12 1.0166 9.0345 26,602 1.5610 2.2580 8.9026
5400 S395 336.91 1.0150 9.425? 2.2903 3.Sb79 2.2553 3.A924
5450 S445 3140.1 a 6133 9661S7 2.3005 1.%748 2.2S27 8.8620

5500 S495 310.50 106116 S 0.0006 - 1 2.3107 5 !,58a 8 0 2.2500 - 5 8.8716 - 1
5550 5545 31 1 ,o 1.6100 8.0973 2.324v 1.58,44 2.247* .8.011
5000 S595 218.10 i*.0003 6.9860 2.3313 I.5960 2.2448 8611547
56S0 5645 317.89 1.0064. 8.9747 2.3*17 1.6031 2.2421 86.403
5700 S695 331.69 1.6050 6.9093 2,3522 1.6102 2.239S 8.0298
5750 5745 307.48 1.04 .S600 2.3b?? I.0'*4 2.2368 e.ei94
Sac S 80 795 3117.21 1.6016 8.9501l 2.3732 1.6247 2.2342 O.64169
S850 5645 31Y.017 1.03.00 6.9413 2.3839 1.6319 2.2315 6.7985
5900 5894) 316.00 1.5983 6.9320 2.394#6 1.6393 2.2289 8.7800
5950 59" 310.66 1.5904 IiOP26 2.40S3 1.6466 2.2202 8.7770

8 0000 S994 316.45 1,5949 - S a 10a3 - 1 2.4161 5 1.0540 *0 2.2236 - S 8.7671 -I
6050 0044 31i2 I.5)351 8.4M03. 2.i4270 1.6615 2.2209 8.7567
6100 0094 311%.44 3.S91 014194S 2.4380 1.6690 2.2183 8.1462
6150o 6144ý 315.83 1.5699 8.8651 2.4490 1.67*5 2.2156 8.73957
0200 6194 315.03 1.50le. 8.6756 2.4600 1o6841 2.2129 8.72S3
6 250 6244 315.42 1.5865 b.8664 2.4732 .06917 2.2103 8.7148
6300 0294 33%.21 1.5849 8.0570 2.4824 1.:6994 2.2076 8.7043
6350, 6344 315.01 1.50132 8.6476 7.4936 3.1071 2.2050 8.6938
64f)0 6394 314.60 1.5615 6.838? 2*5049 1.1486 Z.20'3 86.833
#-,,so 6443 314.59 1.5198 81.6288 P.5103 1.7226 2,1996 8.0729

6500 6403 314.39' 1.5781 -5 6.6193 -1 ?.5218 -5 1.7:15 0 2.1970 S 5 .6.424. 1
6550 6543 314.16 1.5704 8.8099 2.5393 1.-I383 2.1943 6.Ob19
6600 0593 313.97 1.546 81.61005 2.5509 1.74063 2.1911 86.414
6050 6643 313.76 3.S731 60.911 ?.5626 1.7543 2,1890 8.6309
6700 6693 313.50 1.5734 8.7816 2.5743 1.7623 2.1863 0.6204
0750 67'.3 313.35 1.56097 0.1722 2.5601 1.770'1 201837 0.0099
6000 0793 313.14 1.66e0 60.62? 2.5979 I.O7s 2.11110 8.S994
0850 6043 312.93 1.5663 0.7533 2.6099 1.7066 2.1783 6.516b0
6900 0893 332.72 1.5b64 6.7438 2.0218 1.7949 2.1757 8.5783
69S0 0942 312.51 1.5629 6.7344 2.6339 1.8031 0.1730 8.5078



104 Table III
Geopotential Altitude, Metric Units

Aliue Sound Dyaic Kinemaetic viscosity Theirmal conductivity
sAltitud viscosity

m~m) Z(m) C1(m/s 0
mm/s) (N. s/n 2 ) /(m 2 /s10 (J/m. s. )O

1000 Toga 3122?7 |,S630 - S 0.7234 - 2 a.64?9 - 1,11a? * e 2.1699 - s ei~ll -

701O Us0 312.06 1.5S93 6.7139 2.6602 i08211 2.1673 ieS4Si
7300 7108 311.85 1.5157% 0704A a.6725 1.6295 2.1646 $.6346
71SO 7116 *11'6S 1.1119 0,6949 2.6049 1.8380 201619 ,12R40

7200 e20e 311.44 .oSS42 0o69`4 2.97?4 1,346S 2.1592 915131

70SO 7se 311.23 1.3S25 0,679s 2.7099 IoiSSa 2.156 0615029

7300 7308 311.02 less*? 6.6663 1.72"1 1.0634 1,1139 049913

?3532 71'M lie- 1.1490 6.636e 2,7354P , 14021 26111111 014

7400 7409 310.60 1.5473 4,6473 2148 6a*so Id dd1um ;.-*

7410 7459 310.39- 1,54S6 6.6377 241604 .s0O90 2.14s6 0*460e

7100 7169 310.19 10%439 - 0.6262 1 3 207737 - S 1.8088 * 0 2.1431 *S 015100 -

M710 7119 309.96 1.5422 8.6146 297667 i,9077 2146015 0439"

7600 7609 309.71 105405 8.6091 2.7990 1.9167 2.1373 104189

76s0 7659 309.S4 1.b366 .S19v'Y 2.6129 1 ''U1 0.1351 414103
7700 7709 309.33 195371 e,569W 2.6262 193,47 Ri324 6.4077
7750 7759 309.12 ',S354 I.1603 2.6393 1.9430 2.1297 493911

7000 7310 306.91 1453346 65707 2,852s 19S530 2.1270 N38615

7010 7460 306.70 1.5319 .15612 2.8663 1.9622 2.1243 6.3719

7900 791e 30W.49 1.5302 6.1316 2.8799 1.9715 - 1216 8.3613

7910 7960 308.27 1.152115 G420 2.8935 1.9408 e.1190 8.3147

6000 6010 300.06 1.1260 - B 3.1323 - 1 2.9872 S 1,9902 * 0 2,1163 S 1 6.3443 * 1

6010 8060 307.05 1.5210 645217 2.9210 1i.997 0.1136 0.3335

6100 6110 307.64 1.%233 G.5131 2.9349 2.0092 2.1109 8.3220

l150 8160 307.43 1.3236 6.5035 2.948P 2.0167 201062 6.3122

6200 6211 307.21 10519A 8,493A 2.9629 2.0263 2.1055 8.3016

6210 8261 307.00 1.b162 864842 2.9770 2.0380 261026 8.2910
6300 6311 306.14 1.5164 8.4746 2,9912 2.0477 2.1001 6.2603
8310 0361 306.56 1.1147 864649 3.0055 a 75 2.0974 6.2697

6400 6411 306.36 1.5130 6.4553 3.0199 ? J74 2.0947 6.2591
8450 8461 306.15 i.*112 8*4456 3.0344 JT73 2,0920 0.2484

8100 6511 305.94 1.b095 - 5 864359 - 1 3.0490 - 5 2.0673 * 0 2.0693 - 5 8,2376 - 1

6110 6562 305.72 1.5076 6.4263 3.0636 2.0973 2.0866 6.2273

6600 6612 301.51 1.1061 8.4166 3.0?84 2.1074 2.0639 6.2161

8660 8662 301.29 1.5043 8.4069 3,0932 2.1175 2.0612 6.201s
8700 8712 305*06 1.,026 8.3972 3.1001 2.1278 2.0785 0.1912

8710 8762 304.87 1.5009 8.367S 3.1232 2.1361 2.0718 8.1841

6*00 8812 304.65 1.4991 8.3778 3.1383 2.1464 2.0731 6.1738
Soo0 8362 304.44 1.4974 6.3681 3.153S 2.168s 2.6704 0.1632
8900 0912 304.22 1.4956 863584 3.1688 2.1693 200677 6.1525

89so 8963 304.01 1.4939 8.3466 3.1842 2.1798 2.0650 6.1416

9000 9013 303.79 1.4922 - 8 6.3389 " 1 3.1997 - S 2.1904 * 0 2.0623 - S 8.1312 - 1

9050 9063 303.56 1.4904 8.3292 3,2152 2.2011 2.0196 6.1201

9100 9113 303,36 1*4667 8.3194 3.2309 2.2116 2.0166 6.1091

9150 9163 303.11 1.4869 8.3097 3.2467 2.2226 2.0141 8.0991

9200 9213 302.93 1.4862 862999 3.2626 2#233S 2.0514 8.0084

9210 9263 302.72 1.4634 8,2902 3.2766 2.2444 2.0467 0.0777
9300 9314 302*50 1.4017 8.2604 3.2946 2.2154 2.0660 8*0670

9350 9364 302.28 !.4799 8.2703 331068 2.266S 2.0433 8.0S63

9400 9414 302.07 1.4782 8.2609 3.3271 2.2777 2.0406 0.0416
9450 9464 301.05 1.4764 8.2513 3.343S 2.2669 2.0379 6.03491 90 9S14 301.64 1.4747 5 8.2413 - 1 3.3600 - 5 2.3002 * 0 2.0351 * 8 6.0242 -

9550 9564 301.42 1.4729 6.2315 3.3765 2.3115 2.0324 8.0131

9600 9615 301,20 1.4712 6.2217 3.3932 2.3229 2.0297 8.0028

0960 966S 3.0.99 1.4694 6.2119 3.4100 2.3344 2.0270 7.9921
9700 9715 300.77 1.4677 8.2021 3.4269 2.3460 2.0243 7.9813

L 9710 9765 300.51 1.46S9 861922 3.4439 2.3S77 2,02t5 7.9706
9800 9815 300.33 1.4642 8.1624 3.4611 2.369* 2.0168 7,9599

s9e0 9665 300.12 1.4624 6.1726 3.4783 2.3812 2.0161 709492

9900 991S 299,90 1.4606 6.1627 3.4956 2.3930 2.0134 7.9384

9950 9966 299.66 1.4169 8.1529 3.5131 2.4050 2.0107 .92177

s0000 10016 299.46 1.4571 - 5 4.1430 - 1 3.5306 - S 2.4170 * 0 2.0079 - 5 7.9169 - I

s0010 10066 299.25 1.4113 8.1332 3.S463 204291 2.0012 7.9062

10100 16116 299.03 1.4536 6,1233 3.S661 2.4413 2.0025 7,1M54

lo0s3 10166 296.61 1.4516 0.1134 3.5140 2.4535 1.9998 7.6647

10200 102.6 293.59 1.4500 8.1036 3.6020 2.4658 1.9970 7.8739

"10250 10267 298.37 194483 6.0937 3.6201 2.4782 1,9943 7.6632

10300 10317 2986.5 1.4465 6.0838 3.6383 2.4907 1.9916 7,8524

10350 10367 297.93 1.4447 6.0739 3.6167 2.5033 1.9688 7.8417

"10400 10417 297.71 1.1#430 6.0610 3.6732 2.5159 1.9861 7.8309

10410 1046? 297o49 1.4412 8.0541 3.6938 2.Sgo7 1*9034 7.6201

10500 10517 297.27 1.4394 5 6.0442 " 1 3.7125 - 5 2.5415 * 0 1.9606 - S 7.8093 - 1
10530 30568 297.01 1.4376 3.0343 '.73,3 2.5544 1.9779 7.7986

10600 10618 296.03 1.4319 6.0243 3.7103 2.5674 1.9712 7.1676

105 10664 296.61 1.4341 3.0144 3.7693 205604 1.9724 7.7770
1 0700 10716 296.39 1.4323 6.00454 3 9 3.7665 2.5936 1.9697 7.7662

10710 10766 296.17 1.430S 7.9941 3.6079 R.066 1.9670 7.7514

30*00 10618 291.95 1.4287 7.9646 3.6273 2.6201 1.9642 7.7446

a0650 10869 295173 1.4270 ?.9746 3.8469 2.6335 1.9615 ?.1338

30900 10919 295.51 1.4212 7.9646 3.6666 2.6470 1.9087 7.7230

109SO 10969 295.29 1.4234 7.9S47 34664# 2.6606 1.9960 7.7122



Table 111 105
Geoometric Altitude, Metric Units

Altitude Sound Dynamic; Viscosity Kinematic viscosity Thornwi ma.ductivityspeed2

C(M/3) s/rn) WO IK)/s

1000 6991 312.31 1.11611 - 5 40.1149 - i 8.6461 - S .84*0 1113-3 011
?#S0 1043 312.10 1614915 4071114 MS.13 1.04194 8.177 0.114*0
l100 F093 311.619 loss?$ 101110 8067101 01016 2 1.16160 861368
71 ?1842 311.06 1.S161 6.6904 2.0669 I.0366 1.1*163 462117
71100 71911 311A?1 1091144 4.06"9 1.19,53 1941412 ROSS?1 4611112
1210 Mowa 3110&6 1.191a 0.6714 8.7011 .61S31 101570 &*be**
1300 7898 311.01 10510 0.6019 808604 1164613 1.143 40.4941
1310 1342 310064 8.1493 0.6144 .10330 8.0110 8611116 0.4036

75 41 300.18 16114119 & .1394 2 .071141 5 190064 8*0 3116 6 I 0.46111

?^ 4! 301.09k * '. 1840 6SOW% 3.986 1.9911 a .184301 01.3316i

T410 0439 310.30 1.5116S 40.603 1,7612 1.011 840960 894103

7600 0409 30.909 16509,44 $6.31 3.41 8 .00?410 2.1039 8e.308-
0650 0619 301.11 to31. 106 0.12 3.086011 16.080 8.0135 9.48610

aMoe 7741 301.16 1.1061 0.41106 2.0369 1.1050 3001 2 130 1193"t
?600 0030 30091,3 8.1304 G.4093 R.0S03 .11912 RO0WS 41931011
0100 ?406 301.13 1.103 eS30 6.39953.14 1.133 g M.091 0113?
0110 0136 304.93 1.10130 05.309 2.41M9 810969 3.0164 0.1671

40000 6100 364.10 1.4991 S 0.o3601 3.13441 1.1496 3.13 2.1168*46 1
ea10 6036 304.419 1.4970 0OS.310 3.8976 .10992 1.01141 0.1010S

a900 0666 304.61 1.4961 4.3606 3.1610 20C678 891164 4.1#3110

2090 6693 304.66 1.6943 0039119 3.I603 2.1178 3.0611 0.3431

30.0 0890 306.01 1.9SI6 * 846.31 -1 3.9411 2.41015 8.0630-7 .1269-&
6if 9010 903 303.63 8.4909 0.3311 3.0118 3.1963 8.60311 0.1338
9800 9007 303.42 1.15691 0.3380 3.8016 .2090S 2.0176 .119261

9110 9831 303.70 1.5014 8.4233 3.8485 8.8196 2.0510 0.8019

9800 9101G 308.99 1.4016 6.301 3864 3,04 .8060 3.0531 102109

9810 9337 30S.11 1.4039 8.3996 3.3104 3.8481 260794 1660976
9300 9676 302.16 1.4998 0.3631 3L93 .1346 3*41 .073? 0.0V69
9310o 9336 30.349 1.4904 8.233G 3.1049 3.3S63 .04071 0.0193
9400 9306 304.13 1.4961 0.8360 3.316o 2.1466 2.0641 0.0406 I
9410 a9437 301.91 1.4194 8.35131 3.1839 30117 3.0065 8.0144

9100 9466 301.10 1.4926 S 8 .314.1 1 3.31957 5 ?.910?* 0 03.031 - 1 .0133 1
930956 368.4 1.4904 08e331 3.2112 2.1063 8.0633 8.0123

910 9601 300.03 1.4689611 341 8.3224366 .29 3.02117 7.9021
9110 9131 303.08 1.4864 0.3122 3.4309 8.3192 8.024& $.1039
9600 9716 300.40 1.464 41.3029; 3.2569 2.3306 3.0519 .49137
9610 9031 300.16 1.46839 6.1116 3.14130 3.3417 .04694 7.9040
9900 92665 399.91 1.4182 6.2031 3.4903 2@2094 8.0148 7.0991
9910 99346 399113 1.4944 4.1530 3.30764 .013S 2.0110 1.90310

80000 9946 39'1.13 1.45871 8.1461 - 1 3.185 ZO5 3413 2.0060 4 17.90306
80010 10034 8191.3 1.4119 8.1383 3.5387 2024157 2.0016 Go0396

80100 98064 899.10 1.4141 S 0.2441 3.I 0 3. 4313 53.90 .003S9 1.0909
0110 10134 390.66 1.4124 8.2363 3.716 8.4091 R.0002 soft0"
90800 80164 398.66 1.4106 66106S 3o396# 204196 1.9979 .719 51
90810 10333 390.4 1.4609 0.2969 3.b401 23.311 1.9953 7.99114

17030 1033 30.3 89. 1*'46413 0.012 3.#62109 ?.34926 1.9698 761453
10400 803630897.7 1.4643 0.0674 3.43619 3.1186 1.9670 7.0330
18040 10433 397.57 1.4410 8.014S 3.46%9 3.1343 .1.964 7.9633

10100 9043S 3097.1 1.4400 656.07S6 -1 3.1060 - 5 3.3706 *0 1.0169- 7.013 -

10110 90133 391.3 1.4363 8.01411 3.7247 .413299 1.9069 5 1.92033 1
80600 10508 296.91 1.0359 0.0363 3.742? 8.1636 1.9761 7.0916
106140 80638 8996.69 1.4341 6.0879s 3.15604 3.1156 10734 1.1909
80700 8066423986.4 1.4324 810060 3.0586 2.44S10066 1.osses770
80110 80733 396.35 1.4318 610968 3.5001 2.46010 1.9960 1.1193
80600 10168 396.43 1.4394 7.0969 3.6203 3.671 1.0961 ?.6667
10810 102838 391.68 1.4471 1.9763 3.6392 3.4866 1.9921 ?.4560

10900 10661 391.19 1.4356 7.9603 3.66598 8.680 1.9590 7.734%

80910 109838 291.3S1.4400 7.9504? 1 300690 S 3.6531 8970 0 196 5 *1.163



106 To% to III
Geopotontial AIMl ode, Metic Unit.

Altitude Sounld Dnm.Kir vivistic viscwtity Thermal conductivity
Weed ieot

(in) Z (i) C,(rnIS) (N*o or 2 j ( /S) ~ 'O (Jim sK) ___

11000 11019 295.0? 1.41416 S 7.9447 1 3.0064 toI 8.6143 *0 1.V533 S ?. 10 14 - I
11160 11119 1191.067 1.4216 7.9647 3.9beI 2.7166 1 9633 1.7034
11200 £11886 Rose$? 106216 TOO"?7 4.0316 W.799 109633 7.Ps014
11300 11310 891.07 IeQ116 7.94,47 4.0919, 8641436 k."32 7.'141

11#00 11420 29ol?0 I.'.819 ?094417 6 .1600? 160440 1.933 707014
11100* 1161£ Rose$? 3.4216 7.9467 4081*0 266936 1.9633 107014
11600 11921 Mel.? 1.0216 7.9447 411611411 &99396 1.9633 1.1014
11700 11111 EV4.0? 341041 709447? 4,3683 9.966-b 1.9133 7.7014
111000 1102 M9a.0 1.4916 709467 4.')316 3.01^11 3.967?' -0!
11930 1191129 60 Rous? 148 7.944? 4.6021 31.04160 I.933 7.7014

M1040 12023 291.0? 1.4810 5 0 .944? - 1 4.617) - 1 3.1310 * S .9633 S 7.7014 - I
bale0 12113 lose$? 1.4211 709447 4.9463 3ol002 1.9633 701014
12200 12213 891.0? 1*4816 7.944? io7202 3.8314 1.9S33 7.7014
11300 12384 M91.0 166810 70944? 4079112 3.0242 1.9133 7.0614
18400 124ir4 291.0l? 1.4211 70944? 410,14 3.3349 1.9633 ?07014
£2100 Issas 291.97 106216 7.9447 4,94604 3.3679 loOS33 ?.?Glib

IlO £2026MR 2956.7 104214, ?.9447 1.027 3.4017 199S33 ?.0014
£2700 1872S 191.07? 10.421 709447 S01074 3.4964 1,9S33 ?07014

12&040 12026, 291.0? 1*4116 709447 1.1006 3.51120 1.9633 ?07014
12900 12980 201.0167 104216 7.944? W4.27141 3.9001 1.9633 707014

13090 13017 291.0? 1.4R19 S 1 79447 1 £ .3140 S 3.960 * 0 199S33 S ? .0014 1
£3100 1311? 191.07 1*4816 70944Y 1.4399 -10241 1.91133 7.7014
.13200 £3227 291.6? 1.4819 7.964? 1.1264 3070331 105633 7.7014
£3300 £3320 891.07 1.4216 ?.044? 1.61181 3.8434 1.9S33 ?07014
£3400 134208 291.0? 1.4219 7.9447 1.7034 3.904S 1.9S33 7?0014

.3100 131289 291.07 1*4116 7.9447 1.7941 3.%066 I.9S33 7.7014
11900 13601 291.07 1.41180 7.9447 S,6062 4.0296 1.9533 7.0014
13700 £3730 8O9107 1.4216 7.9447 1.979? 4.0937 l.9S33 ?.0014
13000 13930 P91.07 1.4016 7.944? 0.0749 4.1107? 1.9633 ?.0014
13900 13930 291.07 1.4219 7.9##47 9.1713 4.2248 1.9S33 707014

£410001 14103£ a91.07 3.4819 S 1 09447 1 6,92694 S 4.29R0 0 1.9S33 S .?01O4 1
£4300 14131 291.47 1.4819 7.9447 6.3691 4.3602 1.9%33 7.0014
14200 114232 291.07 1.4216 ?o9447 6.4703 4.42-)S 1.9533 7.7014

1 £4300 £4332 29s.07 1.4810 ?09447 6.S131 4.4*999 1.9S33 676714
£4400 14433 291.07 1.4216 7.9447 6.0760 4.1714 1.9633 ?07014
34600 14133 291.07 1.4110 7.9447 6.7037 0.6441 1.9633 7.0014
1 4400 146304 296.07 1.4216 7.944? 6.6910 4.7179 1.9S33 7,?034

14160 16634 296.07 1.6216 7.944? 7.9411 4.4792 1.9633 70.1014

IV£4700 14734 2911.07 1.4119 7.9447 7.0112 4.76929 .9633 7.7014

£4900 £4936 296.07 1.4Z10 7.9447 ?.2254 4.9466 1.9S33 7.7014
IS00 11036 l91.07 1.4216-6 7.9447 1 £ ?.3482 5 6 .0260 0 1.96113 S 7.0914 -1
£1100 S13613 191.07 2.4216 7.944, 7.0699 S.1049 1.9S33 7.7014
16200 11236 29*6.0 1.4al16 7.9447 7.6754 5.1061 1.9S33 .70014
£1300 1S337 29S,.07 1.4216 ?.9447 7,6950 6.2064 1.9633 7.7014
11400 16437 291.07 1.4210 7.9447 .6108a 5.31622 1,9&33 7.0014

£1900 £6030 291.07 1.42141 7.94147 0.0942 S.6237 1.9S33 7.0014

IS700 £673 291.107 104,216 ?o9447 0.1969 1.0116 1.95,313 7.1014
16000 16039 29.6.0 1.4130 7.9447 41.31R72 6.7047 1.9633 7.7014
16900 36940O 296.07 1.4&19 7.964?7 0.469s S.7913 1.9S33 7.7014

19000 £9040 296.07 104219 S 7.944? - 8 .5940 5 S .8633 *0 1.9633 S 1 .?014 I
£9100 19141 291.07 1.4219 7.9447 0.7306 6.9760 1.9533 707014
£9200 £9241 291.97 1.4216 7#944? 0.0993 6.0710 1.9633 7.7014
£9300 16342 296.07 1.421b 7.9447 9.0103 6.1663 1.9633 7.7014
19400 £9442 21.507? 1.4219 7.9447 9.1531S 9.2964 1.9633 7.7014
10600 16S43 291.17 1.4219 7.944? 9.2990 9.3990 1.911313 7.1014
£9900 16643 291.07 I.4219 ?09447 9.4460 6.4612 1.9633 7.7014
£6700 £974k4 291.07 1.42119 7.9447 9.1969 6.6700 I.9633 7.7014
19000 £6046S 296.07 1.421b 7.9447 9.7495 6.0744 1.9633 7.7014
£9900 £9V46 296.07 1.4219 709447 9.9044. 9.7600 1.9633 ?.7014

17000 17046 896.07 1.4219 S 709447 1 1 .006~Z 6 .8062 *0 I.9633 S 7.7014 -1
M700 £7149 291.07 £.4216 7.944? 1.0222 09.997 1.9S33 ?.7014
£7200 17247 291.07 1.4219 7.9447 1.0384 ?.loss 1.9633 7.0014
07300 17347 291.07 1.4219 7.9447 1.0149 7.2219 1.9S33 .79014
17400 17440e 296.07 1.4219 709447 1.0717 7.3367 1.96O33 7.7014
£1?00 17140 291.607 1.4219 7.9447 1.0007 7.4633 1.9633 ?7.014
17600 07649 291.07 1.4216 7.9447 1.1099 7.6730 1.9633 7070141
£770 3774b9 291.07 1.4216 7.9447 1.1236 ?.6921 1.9533 ?.0014
£7000 £7060 291.07 1.4219 7.9447 1.141ý ?.8144 1.9933 7.0014
37900 179115 291.07 1.4216 7.9447 1.1S69 1.9300 1.95313 ?.0014

16000, £0061 295.07 1.4219 - 6 7.9447 1 1.17MG - 4 6.040 * 0 1.9%33 - 5 1.1014 1

£0100 £0312 205.07 1.4819 7.944? 1.1968 0.192?9 1.9633 7.7014
£0200 1625L 291.07 1.4216 7.9447 1.2116o 0.3232 1.9S33 ?.0034

1 0300 18313 296.07 1.4216 ?.9447 1.2351 0.4664 1.9S33 ?.70141180 4S 9.7 1.16 794 .50 859 oS3 771
£0400 10S43 291.07 166219 ?o9447 1.2747 6.7260 1.9633 ?.7014

£0600 1066 291.07 1.4216 7.9447 1.2949 0.764S 1.9S33 7.7014
18900 3066 291.07 1.4216 7.9447 1.2949 0.0961 1.9S33 1.7014

10600 30066i 29.6.7 1.4210 ?.9447 1.3304 9.1491 1.9533 7.7014
10900 £0969 296.07 1.4219 7.944? 1.3177T 9.294S 1.9%33 7.1014



Table II I10

Geometric Altitude, Metric Units

AttdWod Dý namic viscosity Kinematic viscosity Thermal conductivity

Z (ml H2 71 (m) C, (m/is (N S/mi M 0  (in 0s ??o (/

al0es 10901 8519.6 1.0823 S 7.99001 - 1 3,0900 - S f6*ovi 4 0 1.9193 - 9 7.011s - I
11160 11005 Ros.#? 10.9110 7.946? 3.V109 800611 1.9133 7.7114
1126 ataee 19500? 1.*a16 ?09447 4.0191 i.~ii* 1.9133 ?.?Olt
154399 11300 895.07 1.9216 709447 4.0874 &.VIE0 1.9533 7.1014
alse$ 1149 299107? 1.9816 P.944? 4.25i1 206668 1.9%33 7.0591
Aloe$ 15079 M9A.? 1*6116 769441 4,19 2.9119, ae.%i3 ?001
Woo0 11079 191.07 564,856 ?99441 46.279 2.9799 1.90-1 ?.7014
la0s0 15770 91.*#?7 '.Npe ?.a*',? 94.4164t ý '. "14
a h Me .167b Po1.t1 I.9AM 7.9,97? 4,4663 3.0713 1."133 ?.0054

52000 31977 PO09.0 1.9216 S 7.9647 1 40S.157 - S 3.1199 *0 5.9133 S 7.7014 1
Me$0 1I07 2801.07 5.9411 ?.944? 4.60911 3.11693 1.9S33 7.7059
11100 1&177 ROSA07 5.0016 ?0947 4.0680 3.21911 5.91133 707014
18300 58870 19$.07 1.9110 ?.944? 9.7773 3.870* 1.9"33 7.7010
184190 18)70 891.07 1*44116 7.94b7 4.05189 3.3282 1.9"33 ?07014
IR100 1247S 29507? 1.9810 ?.999? t.9897 3.3790 l.9S33 ?.?iv5*
586000 52171 M9.0 .91041 76999? %.so?$ 3.4242 5.0133 ?.0054
58700 12071 891.07 1.9210 7.0447 1.0070 3.9805 1,9133 7.7019
5as00 58779 891.07 l.4850 ?.944? S1.576 3.1376 1.9S33 ?.0014
18900 58079 891.07 .91041 7.949? 1.84909 3.1930 1.9S33 ?.0954

53000 52973 &91.07 1.92501 5 ?.944? A 5 .3381 S 3.0501 0 10013 S 7.0059 1
53100 53073 891.07 1.9116 769997 S.*169 3.0603 1.91433 7.0591
13800 13073 8291.07 1.4816 ?094? 1.10194 3.0*70 1.9%33 7.0?09
53300 53877* M91.0 1.9856 ?09497 1.1097 3.4866 169923 ?07019
53900 1337& &*S1.07 1.9110 ?.9497 1.0082 3.00782 1.933 7.7019
53100 1397l 291.07 100816 700447 S.7680 3.996? 1.9333 7.0054
53000 13171 M91.? 1.9850 709997 1.0193 9.0118 5.9133 74705*
W370 53075 89S.07 1.9216 ?09497 1.9180 9.0797 1.9133 7.7059
13410 1377 891.07 1.9816 ?09447 6.0908 491392 5.9133 7.7056
53900 13070 191.07 1.4116 ?0944? 41.1419 402097 5.9133 761019

59000 13909 891.07 1.4216 S 7.99941 1 6.8391 S 1 9.818 * 0 1.9133 5 7.701* 1
59500 59009 891.07 1.9810 7.9997 0.3376 9.3380 1.9S33 7.7019
59800 5

4
5u0 891.0 1.9816 ?09997 6,4301 9.079? 5.9133 7.0591

59300 19206 891.07$? .9214 7.9497 6.5399 9.9772 1.9133 ?.7014
5*490 59307 891.07 1.4216 7.9447 6.0934 9.1900 5.9533 7.705*
Woo0 19907 Ro1.07 1.9810 7.9447 0.7901 9.0800 5.9933 74705*
596000 191107 M91.0 1.985 709947? 6.013 9.6930 1.9133 7.0059
3W70 19000 891.07 1.9810 ?094407 0.9037 49.773 5.9033 7.7059
19000 19706 891.07 1.980 ?.91647 7.0739 4.0940 1.9s33 7.0509
59900 1*86S 291.07 102118 7.9447 7.1010 9.95943 1.9S33 7.7059

5100 1990 1891.07 1.9810 - 1 ?.994? -1 7.2995, S 1 99971 0 1.9133 S 1 77019 1
51l00 11009 29:..? 1.9810 7.9947 7.9150 3.07*8 1.913) 7.0014
51800 151109 896.47 1.985* ?.9497 ?.S322 S.I1sfi %ea133 7.7019
51300 51203 891.07 1.9816 7?9947 7.0119 1.2340 1.iS33 707u19
11*00 51303 2805.0? 1.4216 7.9497 ?.?772 5.3"c9 1.9113 7.7014
31100 11908 891.07 1.4810 7.999? 7.091S3 1.9013 1.9133 7.705*
100111 98,156 891.07 1.4216 7.944? 6.60a0 1.4990 1.9533 7.7059

5Mo0 11401 8fl.07 1.9810 70944? 4.5970 1.1?77 1.9133 707014
5l000 11705 2911.47 5.9210 F09997 0.8719 5.6656 1.9133 7.7019
51900 11600 891.07 1.9810 769997 0.9066 1.7112 1.9133 7.7"14

560000 11900 891.07 5.9858 - S 7.9947? - 8 .1397 - 5 1.6462 0 1.9533 5 ? .0014- 1
50100 10019 891.07 1.9858 70999? 40.0*7 1,9386 1.9533 7.7019
Moo0 58519 8916.07 1.9811 719997 0.0159 6.032S I.913 7.7019

10300 10816 891.07 1.9850 709947 0.9112 60.179 1.9S33 7.7019
10900 50310 891.07 1.9210 7.9947 9.09i80 6o2240 1.9S33 7.7014
58100 56917 891.07 1.9810 ?C944? 9.8300 6.3838 1.9533 770059
500600 30117? 29S.47 1.9810 ?.99t7 9.3026 0.9832 1.9133 707019
50700 50186 291.07 1.4216 ?0994? 9.1309 0.5890 1.9533 7.7019
58000 56710 891.07 .91041 ?09997 V.4418 0.8879 1.9S33 770019
50900 5001s1891.07 1.4810 ?09997 9.8347 0.7327 1.9S33 7?0059

57000 56951 891.07 1.9210 S ? .9497? 1 9.9901 - S 60.392 0 5.9S33 S ?91.014 1
57300 37014 291.07 1.9810 7.9997 1.0198 - 4 6.9473 1*9SX 7.7014
57800 57114 891.07 1.9850 7.9997 1.0300 7.O175 1.9533 ?.7014
57300 57813 891.07 1.9810 7.9447 1.0971 7.5000 1.9133 7.701'
17900 57318 891.07 1.4210 7.9997 1.00637 7.2800 5."133 7.7U19
57100 57918 291.07? 1.4850 7.9497 le0s0s 7.0971 1.9S33 7.7019
570 71110 ?l 891.07 1.98210 709447 1.0976 7.1590 1.9S33 .70014
57700 17015 89b.07 1.9850 7.99947 1.1199 7.0387 1.9133 7.7C19
570100 17710 891.07 1.9810 ?.9447 1.1386 7.7139 5.9133 7.7019
57900 57010 891.07 1.9850 7.9997 leas0s 7.41719 5.9133 7.0019

560000 57999 29S.07 1.50421 5 7.9997 1 5 .1060 - 9 .08040* 0 5.9533 S 7.7019 1
50100 10099 891.07 1.9210 7.9997 5.1071 8.1260 1.9533 7.7019
16210 10590 891.07 1.4218 7.9997 1.0209 0.2158 1.9533 7.7059
50300 10897 291.07 1.9210 7.9997 1.2249 60.387 1.9133 7.0054
50900 10397 891.07 1.9810 7.9997 1.9943 40.5102 1*9S33 7.7059
50100 50990 891.0 1.4810 709997 1.8639 860124 1.91S33 7.0054
10000 30148 890.07 1.9210 70999? 1.2839 6.749% 1.9S33 7.7019
10700 50091 801.07 1,9210 7.9997 1.3048 6.9286 1.9133 7.7039
las00 50795 291.07 5.9210 7.9997 132389 9.0095 1.9%33 7.7014
50900 500994 895.07 1.9210 7.9997 1.34S7 9.2580 1.9S33 7.7059



108 88o1Table III
Geopotential Altitude, Metric Units

Altitude Sound Dynamic Kinematic viscosity Thermal conductivity
speed vikosity

H (m) Z (IM) CS (m/s) (N - s/rn2 ) (m2 /s) (Jim /s. K) /# 0

19000 1905? 295.67 1942!6 - 5 7.9447 - 1 1.3793 " 4 9.4422 * 0 1.9533 - 5 7.7014 - 1
19100 19158 295.07 1.4216 7.9447 1.4012 9.5923 1.9533 7.7014
19200 19256 295.07 1.4216 709447 1,4234 107446 199533 7?7014
19300 19359 295.0? 1.4216 7.9447 1.4461 9.8997 1.9533 7.7014
19400 19459 295.07 1.4216 7.9447 1.4691 1.005? ? I 1.9S33 7,7014
19500 19560 295.0? 1.4216 7.9447 1.4924 1.0216 1.9533 7.7014
19600 19661 295.07 1.4216 7.9447 1.5161 1.0379 1.9533 717014
19700 19761 295.07 1.4216 7.9447 1,5402 10544 1.9533 7.7014
19800 19182 295.07 1.4'16 7.9447 1.5647 1.0711 1.9533 7.7014
19900 19962 295.07 1.4.16 7.9447 1.5696 1.0862 1.9533 7.7014

20900 20063 295.07 1.4216 - 5 7.9447 I 1.6148 - 4 1.1055 *1 •.9533 - 5 74014 - 1
20100 20164 295.14 1.4222 7o9477 1.6419 1.1240 169541 7.7047
20200 20264 295.21 1.4227 7.9506 1.6694 1.1428 1.950 7.7061
20300 20365 295.2? 1.4233 7.9539 1.6973 1.1619 1.9556 7.7114
20400 20466 295.34 1.4236 709570 1.725? 1.1814 1.9566 7.1147
20500 20566 2911941 1*4244 7,9600 1.7S46 1.2011 109%75 7.7180

20600 20667 295.48 1.4249 7.9631 1.7839 1.2212 1.9583 V.7214
20700 20768 295.55 104255 7.966? 1.8137 1.2416 1.9592 7.7247
20600 20868 295.61 1.4260 7.9692 1.0440 1.2623 1.9600 7.7260
20900 20969 295.68 1.4266 7.9723 1.8747 1.2634 1.9609 7.7313

21000 21070 295.75 1.4271 - 5 7.9754* 1 1.9060 - 4 1.3046 1 1 1.9617 - 5 7.7347 I
21100 21170 295.82 1,4277 7.9784 1.9378 1.3266 1.9625 7.7360
21200 21271 295.69 1.4262 7.9815 1.9701 1.34•8? 1.9634 7?741.
21300 2W372 295.95 1.4287 709846 2.0029 1.3711 1.96'2 7.7446
21400 21k72 296.02 1.4293 7.9676 2.0363 1.3940 1.9651 707479
21500 21573 296.09 1h4298 7.9907 2.0701 1.4172 1.9659 1.7513

21600 2167. 296.16 1.4304 7.9937 2.1046 1.4407 1.9666 7.7546
21700 21774 296.22 1.4319 7.9960 .201396 1,.647 19676 7.7579
21600 21675 2V6e?9 1.4315 7.9999 2.1751 1.4690 1.9684 707612
21900 21976 296.36 1.4320 8.0029 2.2113 1.5136 1.9693 7.7645

U2040 21076 296.43 1.4326 S 8.0060 1 2.2480 4 I.10389 1 1.9701 S 7,7679 -1

22100 :?77 296.50 1.4331 800090 2.2853 1.5645 1.9710 7.7712
22200 23278 296.56 1.4331 8.0121 2.3232 1.5904 1.9718 7.,?745
22300 2i179 296.63 1.4342 6.015? 2.3617 1.6168 1.9726 7.7776
2U400 P2479 296.70 1.4340 8.018? 2.4009 1.6436 1.9735 707812
22580 22960 296.77 1.4353 6.0213 2.4406 1.6708 1.9743 707845
22600 22681 296.83 1.4359 8.0243 2.4811 1.6985 1.9752 7.7878
22700 22781 296.90 1.4364 6.0274 2.5221 1.7266 1.9760 7.7911
22600 22602 296.97 1.4370 8.0304 2.5638 1.7551 1.9769 7. 344
22900 22983 297.04 1.4375 8.0335 2.6062 ).7842 1.9777 7.v77

23000 23084 297.11 1.4381 -S 0.0365 1 1 2.6493 - 4 1.8137 * 1 1.9765 . 5 7.8010 1
23101 23184 297.17 1.4386 8.0396 2.6931 1.8436 1.9794 708044
23200 !3205 297?34 1.4391 6.0425 2.7375 1.8741 1.9802 7,6077
23300 Z3386 k'.7.31 1.4397 .0Q457 2.7827 1.9050 10981r 7.6110

23400 23486 2V1.38 1.4402 090408 208286 1.9364 1.9819 7.8143
23500 23587 297.44 1.4400 8.0518 2.6753 1.9683 1.9827 7.8176
23600 2J686 297.51 1.4413 6.0549 2.9227 2.0006 1.9836 7.6209
2370! 23789 297.58 1.4419 8 10579 2.9708 2.03.4 1.9844 ?.6243
23400 23849 296.25 14424 8006609 3.4197 2.0672 1.9853 70.827
23900 23990 297.71 1.4436 8.0640 3.0694 2.1013 1.9861 7.6309

24000 24091 2970.8 1.4435 - 5 6.0670 - 1 3.1199 - 4 2.1358 * 1 1.9869 - 5 7.6342 1

24100 24192 297.85 1.41941 8.001 3.1712 2.1710 109967 7.8375
24200 24292 290.92 1.4460 8.0731 3.2234 2.2066 1.9986 7.0409
24300 24393 297866 1.4506 80162 3.5763 2.240 1.9897 7.8441
24400 24494 298.705 1,1.57 8.0796 3.3301 2.2797 1.9903 7.8474
24500 24569 298.12 1.4462 8.0123 3.3848 2.3172 1.9911 7.6500
24600 24696 298.19 1.4468 0.0153 3.0403 20.7352 1.9920 7.741
24700 24796 29802. 1.4473 8.0864 3.4967 2.3938 1.9920 ?.0574
24600 24897 296.32 1.479 80.0914 3.740 2.84330 1.9931 7.860?
24900 24998 298.39 1.4384 812944 3.6123 2.4729 10909S 7.8640

25000 2S610 299.45 1.4490 -S 8.0979 - 1 3.7014 - 4 2.5134 * 1 1.9953 S 5 7.0673 1

MOICO 25200 2989.5 1.4495 80100. 3.0310 203745 1.9962 7.8706
25200 25300 2989.3 1.4500 8.1036 3.7923 2.19603 2.9970 0.8739
2S300 25401 298.066 1.4506 8.1066 3.08546 202388 1.9979 7.8772
25400 26502 298.72 1.4511 8.1096 3.9176 2.07819 1.187 ?.8806
25500 25603 298*79 1.6517 8.11P7 3.9816 2.7257 1#999S 7,8839

26600 27104 29.856 1.4522 8.1157 4.0466 2.7253 2.0084 7.9872
25700 25844 298.93 1*04528 84118A 4.112? 2.0155 2.000]2 7.8905
25600 2590S 298.99 1.4633 8,121fl 4.1798 7.8614 2.0021 7#893d

26900 26006 299.06 1.4539 8.1248 4.2480 209081 2.0029 ?.8971

260CI 26107 299,13 1.4S44 o5 8012?9 - 4.3072 -4 2.?555 I 2#003T S 7.9004 *1
261to 26208 299.14 104549 8.1309 4.3876 3,0037 2.0046 7*9037
26200 26309 299.ý. 104555 8.1339 404590 3.0526 290054 7,9070

26300 26409 299.33 1.4560 8,1370 4,S316 3.1023 2.0063 7.9103
26400 26SIO 299.40 1.4S66 801400 406054 3.0127 2,6071 ?.9136
26500 26611 299.46 1,4571 8.14#30 4,6803 3.2040 2.0079 7.9169
26600 26012 299.5.1 1,4577 8.1461 4.7563 3.2S61 2.0088 ?,9202
26700 26613 2990.60 1.4982 6,1*91 4.6336 3.3090 2,0096 '!02311

26800 26913 299.66 1.4587 6.1521 4.9121 3.3628 2,0104 7.9269
26900 27014 299.73 1.4593 8.1952 4.9919 3.4174 20113 7.9302
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Table III

Geomvtric Altitude, Metric Units

Altitude Sud Dynamic viscosity Kinematic viscosity Thermal conductivity

Z (m) H (m) C1 (rn/s (N s/2 -,~ ~ 7/l Jm K) KK

leas 18943 295.07 i.f*216 - 5 7.9447 - 1 1.3670 - 4 9.3S03 * 0 1.9633 - S 7?7014 - I
19100 19043 295.07 1.4216 7?9"47 1.3806 9.b061 1.9933 7.7014
12000 19193 295.07 104216' 769? 1.4105 9*6563 10933 7*7014
19300 19240 9037 7 104216 709447 1.4328 9.O0e9 1.9533 ..9G$2
19400 1934k 5 9S*07 1*4216 7.944 1.4S54 9o9638 1.9S33 707019
19s2 , 19442 295.36 1.4216 7.944? 1.4704 1.0121 1 1.9513 7.7014
19600 190*6 295.38 1.4216 7.909 1.5016 1.1091 1.9533 7.7014
19700 19239 295.0? 1.4216 7.9447 1.76*3 1.0443 1.9533 707914
19800 19739 295.57 1.4216 7.9847 I.$496 1.0608 1.9533 707014

01990 19038 295.67 1.4216 7.4702 1.S71 1.00276 1.9533 1.7014

41000 1993 295.07 1.4216 - S 79732 - I 105989 - 4 1.09006 1 1.9S33 - 5 7.7014 1 I
2016 21037 0 29S.69 1.4213 70948 1.624? 1*.1122 1.9036 7.7036
23200 ?0133 295016 1.o427 7.9479 1.6517 1.1330 1.9524 1.7039
20300 21235 295.13 1.4.29 7.9219 136795 1.1455 i.9,553 07092
23400 21033 295.97 1.4.39 7.955* 1070. 1 1.1686 1.9561 7071*5
20500 21834 296.36 1.4240 7.9510 1.7305 1.1081 1.9569 7.7?89
10600 21533 29.113 1.40 7T09610 1.07643 1.2078 1.9578 7.7191
23700 28633 29.s3s 1.4.35 7.96941 2.936 1.2870 1.9786 707224
20000 21732 290.57 * 1.436 7.9961 12034 1.2479 1.9594 7.75S8
21906 21832 296.64 1.4261 6.9702 12.1036 102689 1.9603 7.7291

aloe0 20931 295.7. 1.4267 - 5 7.9737 - 1 2.2863 - 1.51900 0 1 1.9611 - S 7.732 *1
21100 21230 298.77 1.4o73 .09763 1.9-67 1.3113 1.9620 7.7357
22200 22130 290e.4 1.4233 .09793 1.9473 1.3330 1.9628 7.7390
21300 21222 295091 1.4334 ?.0124 1,9791 1.5912 1.9636 7?7423
21400 21321 296.97 1.4289 7.9824 i00113 1.625 1+.92S0 7.7456
25e00 21428 296.74 1.4399 7.9081 2.0450 1.4903 1.9673 7.7489

21600 22520 296o87 104300 .0991S 2.0793 1.4235 1.9661 7.7522
21700 21626 296.16 1.4360 7099. 5 2.91137 1.700 1.9675 7.7605
22000 21715 296.94 3431.0 709976 2.1286 1.4709 1.9678 ?70975
22900 21203 2%.31 1.4316 6.0106 2.1830 1.7851 1.9786 7.7690

23000 21917 29.038 5 1.432 - 5 8.0037 - 1 2.615 1.5198 1 1.9695 5 7.7653 1
22310 23013 297.44 1.4327 0.6067 2.2567 1.%5449 1.9703 7.0068
ZZ320 22123 296. 10 1.4333 8.0097 2.0939 1.0573 1.9712 707719
22300 23334 296.32 1.4338 0.0128 2.3316 1.59,s 1.9720 7.0775
23400 223*1 296.63 1.4343 &.0als 2.0370 106.05 1.9720 ?.?0?a
l6so0 22431 297.45 1.4349 0.0182 2.0090 1.6492 1.9732 7.0718
2o30 23612 296.78 1.43S4 8.0219 2.9486 1.6763 1.9375 7.785i
23060 23611 29765 1.4360 0.0029 2.969 2.7037 1.9*53 7.0788
22000 22719 219*011 1*4365 800279 Z.5298 1.7316 1*9762 707917

23900 23610 296598 1.431 8.0313 2.0713 1.7603 1.9770 7.7950

23000 23917 297.75 134.376 5 4.0340 1 2.6130 - 4 1.7892 1 1.9778 S 9 709033 - 1
23100 *3016 297.19 1.44381 80.6370 .6S564 2.13S 1.9070 703016
E3200 23116 297018 1.4917 8.0401 2.7O00 1#8483 109795 T.8049

23300 23213 297.05 1.4391 6.0431 2.7452 1.3786 1.9803 7.0370
23400 23314 297.32 1.4398 6 .0461 20.769 1.9094 1.9817 7.Oi1l
23400 23*13 297.98 1.4403 111.0492 3.8349 1.9407 1.980 7.08144
23600 23513 290.4s 1.4*89 0.0022 2.8813 191 1.9129 704? 09
e*700 23610 297.S2 1.4414 80055 .44284 2 .0097 1.9837 7.8*22
23*O0 23711 297o69 1.4419 6800582 2.973 2.0375 1.9845 7.0$7a
23900 23810 297.63 1.4427 6.0613 3.0259 2.4342 109934 7080?9

24000 23910 297.72 1.0430 - 5 100643 - 1 3.0713 - * 2.1046 1 1 1.9962 - 5 7.831 -1
24100 24009 290.79 1.4*36 0.0673 3.124S 2.1390 1.9870 7.8347
24200 24100 297.15 *o4441 8.0003 3.733S 2.1739 1.9879 7.0063
24300 24207 297.92 1.4446 800734 3.22*3 2.2093 1.9887 7.0411
24460 24397 298.99 3.4508 8.0764 3.2799 2.6453 1.9995 778444
25S50 29966 290.72 1.4457 8.0794 3.3333 2.2819 1.9904 7.6476
25600 25497 290.J9 1.4463 8.0824 393876 2.3191 1.9912 7.6509
25700 24607 296.88 1.4268 80.156 3.4428 2.3769 1.0990 7.8142
24500 24709 298.26 1.473 &.Cass 3.49988 2.3935 1.9909 708595
25900 24873 290.39 1.4679 0.091 3+.57 2*.345 199937 7.860893

26000 2691 299.039 1.4484 - 5 8.09* - 1 3.6135 - 4 2.0?57 * I 109945 - 5 7.8641 -1

26100 25993 298.46 104490 6.0977 3.623 2.19523 1.0094 7.8674
26200 2I609 299.S1 1#4.649S 6.1007 322 3. 020547 1.9960 7.9706
26300 25200 299.29 1.4650 6.1036 3.7934 2.5964 1.9970 7.6739
25400 2S299 299.66 1.4506 8.1066 3.2S39 2.6383 2.9909 7.9100
26500 2S390 298.73 1.4511 0.1096 3,9164 2.6811 1h9207 7.8905
25600 2S49e7 298099 1o451f 801126 3.9799 297246 1.9995 768138

28660 28.97 298.86 1.4522 8o1156 4.0474 2.7687 2.0004 7.8171
Mae0 29,696 290.92 1.095V7 1.ik6 4.1098 2o613S 2.0012 7#6903

25900 2S795 298.99 1*4533 8*1216 4.1763 269591 2.oo2o ?.0936

26000 R'S694 299*06 1.4538 - 8*124? - 1 4.o0#39 - 4 2.99S3 # 1 9.0029 - 5 ?.0969 - I

26100 25993 299.52 1.47o6 0.1477 6.312S 3.2503 2.0037 7.9?99
26200 26072 299.19 1.4549 6.1307 4.3822 3.0004 2.004S ?.903S

26300 26196 299.06 3.4574 8.1337 4.9165 3.0305 2.0053 7.9067
26400 26291 29902• 1 ef54 6.13o? 4.5149g ll09t7 2.002• 7.910026500 26390 Z99.39 1*4565 661397 6,$979 3.1477 2.O070 1*9133
26600 26489 249046 %94570 8oik!? 4.6721 3.1984 2.O078 7.9166
26703 2656a 299,5Z 1.4S76 8ol457 4.7474 3.2500 2.00087 709199
26800 26687 299*59 1*4591 $91447 4,8239 3.3024 2o809S -b9231
26900 26787 299.66 1,450? eels&? 4.9016 3#3555 2*0103 ?.9264



110 TaWelIl

Geopotential Altitude, Metric Units

Altitude Sound Dynamic Kinematic viscosity
speed viscosity Thermal conductivity

77 KH ima r) C (r/s N s/P /Po im2//Wr sK K/K 0I • Zm/$ (M (J/ I.K
2?000 27115 199.00 194198 5 Go,0110 - 1 5.0729 - 4 3.4728 1 5 2.0121 - 5 7.9335 - 1
27100 27216 299.07 1.4404 e01612 .•1552 3.5292 2.0130 7.936027200 27317 299093 104609 0.1643 5.2380 3.50664 2.013 7.940127300 27418 300.00 1,4414 111673 5.323? 3.6445 2.0146 7.943427400 27519 300.07 1.4620 6.1703 1.4099 3.7035 2.0155 7.946727106 27619 300.13 14462S 0.1733 5.4975 3.0635 2.0163 7.910027600 27021 300.20 1.4631 3.1764 1.6s65 300244 2.0172 7.953327700 27721 300.20 1.46J6 111794 S56761 3.0163 2.0120 7.956627000 27922 309.33 1.4642 601021 S.7606 3.9491 2.0180 ?0959927900 20023 300.40 1.4647 0.1454 504610 4.0129 2.0197 7.9632

20000 28124 300.47 1046152 S 801005 - 1 .9161 - 4 4.0778 0 1 2.0205 - 5 7.9663 - I20100 29225 300.13 1.4650 0.1915 6,0527 4.1436 2.0213 70969020200 20326 300.60 1.4643 0.1945 6.1504 4*210K 9.0222 70973120300 26427 300.67 1.4669 0.1975 6.2496 4.2704 2.0R30 7.9?6420400 Z0127 300.74 1.4074 0.2005 6.3504 4.3471 2.0230 7.979720500 20620 300.00 I.*679 0.2036 6.4120 404175 2.0247 7.983020600 28?29 300.07 1.4680 0.2066 6.5567 4.4086 2.0255 7.986320766 28830 300.94 1.4690 80.2096 6.6623 4.5609 2.0264 7.989620000 20931 301.00 1.4696 0.2126 6.7695 4.6343 2.02?2 7.9929*6900 29032 301.6? 1.4701 0.2156 6.07't7h 4.7089 2.0280 7.9962

29000 29133 301614 1.4706 - 5 80.2187 - 1 6.9891 - 4 4.7046 9 i 2.0289 - 5 7.9•95 - 129109 29234 301.20 1.4712 80.2217 7.1014 408615 2.0297 6.002829200 29335 301.27 1.4717 8.2247 7.2155 4.9397 200305 0.006129300 29436 301.34 1.4723 0.2277 7.3314 5,0190 2.0314 6.009429400 29537 301s40 1.4726 802307 7.4491 5.0996 2.0322 0.012729100 29038 301.47 1.4733 0.2337 7.56&6 5.1014 2.0330 6.01602960) 29738 301.54 1.4739 8.236P 7o6900 52645 2.0339 8.019329700 29039 301.60 1.4744 8*.39A 7.0133 503489 2.0347 0.022629800 29946 301.67 1.4750 8.2428 7.9305 5.4346 2.0356 8.025929900 30041 301.74 1.755 0.2410 6.0656 5.5216 2.0364 8.0292

30000 30142 301.80 1.4760 - 80.2464 - 1 80.1948 - 4 5.6100 *1 2.0372 - 5 8.0325 -30100 30243 301.07 1.4766 0.2510 0.32b9 5.6998 2.0381 8.035730200 30344 301.94 1.4771 0.2548 804591 5.7910 2.0389 0.039030300 30445 302.00 1.4777 80.2578 80.943 5.0836 2.0397 8.04233f400 30546 302.07 1.4762 8.2609 8.7317 5.9776 2.0406 6.045630500 30647 302.14 104707 0.2639 8.8712 6.0731 2.0414 8.0489
30600 30748 332.20 1.4793 0.2669 900128 6.o701 2.0422 80052230700 30649 302.27 1.4798 0.2699 9.1566 6.2665 2.0431 .o055530800 30950 302.33 1.4803 80.2729 9.3027 6.3605 200439 0.058830900 31055 302.40 1.40609 0.•259 9.4510 6.4701 2.0447 0.0621

31000 31152 302.47 .40814 o S 0.789 - 5 9.6017 - 4 6.5732 1 1 2.0456 - 5 0.0654 - 131100 31ZS5 362.S3 1.4820 002819 9.7547 6o67?9 2.0464 800607
31200 313S4 302.60 1.4625 8.2849 9.9100 6.7043 2.0473 0.072031300 3145S 302.67 1#4630 0020?9 1*0068 - 3 608923 2.0481 11.07S331400 31536 302.73 1.4036 6.2909 1.0220 7.0019 2.049 6060786
31S0€ 3165? 302.00 1.4841 8.2939 1.0391 7.1133 2.0498 6.001031600 31750 302.87 1.4846 6.2969 1.0556 7.2263 2.0506 80085131700 31059 302.93 1.4652 0.2999 1.0723 7.3412 2.0514 8.0080431800 31960 303.00 1.40657 03029 1.0694 7.4578 2.0523 6.091731900 32061 303.06 1.4p63 0.3059 1.1067 7.5761 2.0031 6.0950
32000 32162 303.13 1.4068 - 5 8.3019 - 1 1.1242 - 3 7.6964 * 1 2.05Z9 - 8 .00963 -32200 32364 303.50 1.4898 60.3257 1.1635 7.9650 200566 8.116?32400 32566 303.0? 1.4920 4.3425 1.2040 8.2424 2.0633 8.135132606 32768 304.24 1,.4958 803593 1.2458 8.5286 2.0675 8.1535
32000 32910 304.$1 149068 0.3760 1.2690 8.0241 2.0726 6.171933000 33172 304.98 5.SO0O 0.392? 1.3335 901290 2.0773 8.190333200 33374 305.35 1.5040 8.4094 1.3795 9.4437 2.0819 8.208633400 33576 36S.72 1.5070 804261 1.4269 9.7684 2.0866 8.2270
33600 33779 306.09 1.5107 0.4420 1.4758 1.0103 4 2 2.0912 80.243
33800 33981 346645 1.5137 8.4594 1.5263 1.0449 2.0959 8.2636

34000 34183 306.82 1.5167 - 5 80.4760 1 1.5704 - 3 110005 2 2.1005.- S 8.2020 - 134200 36385 367.19 1.S197 6.4927 1.6322 1.1173 2.1052 80.300334400 34587 307.55 1.5226 0.5093 1.6676 1.1553 2.1098 8.318634600 34789 307.92 1.1256 0.5258 1.7649 1.1944 2.1144 8.3369
34800 34992 308.28 1.5206 6.5424 1.8037 1.2348 2.1191 0.355235000 35194 306.65 1.5315 .,5519 1.6646 1.2F64 2.1237 0.373435200 35396 309.01 1.1345 6.5755 1.9273 1.3193 2.1263 8.3917
35406 35598 309.38 165374 0.5920 1.9919 1.3636 2.1330 6.400-35600 36801 3091.4 5.5404 0.6085 2.0286 1.4092 2.1376 8.428235600 3701 310.10 1.5433 8.6249 2.01273 1.•563 2.1422 8.365

36090 36215 3126.7 1*5.63 5 8.6417 - 2.1932 3 .50. 8 70 2.1469 5 80.64736700 3640? 310283 .16392 0.6573 2.2712 5.0204 2.1451 0.48293640Q 36610 311019 105522 8*6743 2.346S 1.6663 2.1S61 8.5011
36600 36812 311.55 105551 86690? 2042f#1 1.6595 201607 8#519336800 37014 311.91 1651580 0070 70 2.5041 1.7142 2*1653 8053753700o 37217 312.27 105610 8*7234 2.S865 1.7706 2e1699 G0555737200 37419 312.63 145639 807398 2o6714 1.8288 2.1745 1115738
37400 37621 312.99 1.5660 0.7565 2.7509 1.8867 2.1791 0.592037600 37824 313.35 1.5697 8.7724 2.8490 1.9504 2.1837 866101
37000 38026 313.71 .5.726 0.7807 2.919 2.0140 2.1883 8.6283



Table III
Geometric Altitude, Metric Units

Sound•

Altitude speed Dynamia viscosity Kinematic viscoeity Thermal conducNivity

Z(m) l"(n Cs (m/s) (N.•/r23 O (0n
2 /) 7% l(J/m'sK) 1K/0

27000 26686 299.72 1.4592 - S 8.154?7 - I 4.9805 - 4 3.4096 * 1 2.0112 - 5 709297 - 1
27100 26965 299.79 104S597 8e1?77 560606 3.%644 2.0120 7.9330
27200 27064 299.65 1.4603 641.07 5,1420 3.5201 2.0128 7.9362
27300 27163 299092 104608 6.1637 5.2247 3.5767 2.0137 7.9395
27400 27252 299099 1.46614 8.166! .53086 3o6342 240104 70942
26400 27342 300.5 1.4619 801697 S.3939 346926 2.0613 7.9461
27650 27481 300.12 1.4624 861726 S.4804 34.751 202062 7.9493
27700 27280 300.19 1.4630 8.0175 6.4684 398120 2.0170 7.9526
27800 27679 300.25 1.463S 8$I0$7 6.6s77 3*6732 2.0573 7.9539
27900 278?6 300.32 1*4640 8.1817 .37480 3.9392 2*0126 7.9592

28000 28767 300.39 1.4646 S .1174? 1 5.6403 4 3.9983 # 1 2.0195 S 799624
29100 27976 30.045 104651 8.17 BW S9340 4.0623 2.0203 749657
28900 28607 30.112 1.4656 8.1907 600290 4.1273 2.0211 7.9690
29300 26176 300958 1.4662 8.1937 6.1254 4.1934 2.0220 7.09723
28400 29274 300.65 3.4667 801967 602234 4.2604 200228 809755
2M9OO 28373 300.72 1.4673 801997 6.3220 4.32085 2.0231 7.098
29600 26412 300.78 14678 8.2027 6.4238 4.0397? 20244 ?.09821
28700 24671 301.44 l.4683 8.2037 6.5264 ,40679 2.0253 7.0963
29800 26670 300192 1.4679 802087 6.6306 455392 2.0261 790160
28900 28769 300.98 1.4694 8.2117 6.7363 4.6150 2.0269 .09919

29000 29868 301.05 175699 - 5 8*2147 - 6 860437 - 4 .46859 * 1 2.02?3 - 5 8.0997 - 1
29100 28969 301.11 1.4745 8.217? 6.9S20 4.7298 2.0286 709934
29200 29066 301.18 1.4710 8.2207 7.0636 4*83. 6 2.0294 8.0017
29300 29166 301.25 1.4716 8o2237 .0160 4.09126 2.0303 8.0049
23400 29265 301.31 1.4721 8o226? 7.2902 4.9908 .20311 8.0082
23050 29364 301.038 1.4726 8.2296 7.4062 5.0902 2.0319 8.0115
29600 29463 301044 117831 8.2326 805239 S,0284 2.0327 8.0147
29700 29562 301.51 1.47937 8.2356 7.6435 $2386 2.0336 800170
29800 29661 302e24 1.4742 8.2386 708649 6.315O 2.0344 8.0213
29900 29360 301.064 1.4747 8.2416 79.682 0.4002 2.0352 8.0245

31000 29859 301.71 1.86 - 5 8.2446 1 89134 - 4 5.4879 1 2.0361 -5 8.0278 - 1
30100 29949 381072 1.4758 8.2476 8.1405S 5.529 2.0369 8.0311
30200 30054 301.084 1.4763 6.280 8.2695 366612 2.0367 8.0343
30300 30156 301.91 1.4769 8.2S35 8.4006 ,07509 2.036S 8.0376
30400 30246 301.97 1,4774 80.286 8.5336 568420 2.0394 8.0409
31500 303S4 302.04 1.4779 8.2595 8.06687 5.9345 2.0402 8.0441
30600 304S3 302.10 1.$4785 8.2622 6.0299 670284 2.0410 8.0474
31700 3054 302.17 1.4790 8.26.4 809452 6,1238 2.0416 8.0507
30800 306S2 302.24 1.479S 8.2684 9.0666 6.2200 2.0425 8.0539
30903 31741 302.30 1.4801 8.0214 9.2301 6.3189 2.0415 8.0572

31000 30850 302.37 1.4806 - 5 8.244 - 1 9.03759 - 4 6.41870 * 1 2.0443 - 5 8.0604 - 1
31100 30949 3032043 1.4811 8.2174 9.5239 6,S200 2.0024 8.0637
31200 31048 302.50 1.481? 8.2803 9.6142 6.06229 2.0460 8.0670
31300 31143 302.56 1*4822 8.033 9.@260 6.1273 2.0468 8.0702
31400 31246 302463 1.4827 8.2363 90981? 6.8334 2.0476 8.0735
31300 31340 302.70 1.4833 8.2893 1.0139 - 3 6.9410 2.0483 000767
31-00 30444 30206 1.04838 8.2922 1.0299 ?.703 2.0493 8.0800
31700 31543 30.083 104843 8.2952 1.0461 7.1613 2.0501 8.0632
33600 31642 302.89 1.0849 842982 1.062S ?.2740 2.0509 8.0865
:31900 31741 302.96 1.4854 8.3012 1.0192 1.3884 2.0917 8.0890

3U000 3181 303.02 1.4059 - 5 8.3041 1 1 1.0962 - 3 7.0426 * I 2.0926 - 5 8.0930 - 1
34400 32038 303.20 1.4874 8.3121 !.131S 7.7464 ?.0545 803016
32400 32236 303.5? 1.4943 8.03267 1.616 1.0139 2.0194 8.1200
32600 32434 303.93 1.5253 8.3453 1.2109 1.2899 2.0640 8.1382
32500 32632 304.30 1.4963 8.3619 1.0625 8.5747 2.0667 8.1564
33200 32830 '304.67 1.4992 8.375S 1.2955 6.8685 2.0733 0.1746
33400 33027 305903 1.5022 8.3950 10397 9.1317 2.0177 8.1920
33400 3322S 369.40 1.5052 8.4115 994644 2.082S R.2109
33600 33423 309.76 .54081 8.4280 09.8070 5.0871 ;..229133600 33621 306.13 1.5111 8.444S 1.*- 1.0139 0 2 2.0917 8.2473

34000 33819 306.49 1.5140 - 5 8.4610-7 1 .312 * 3 1.0452 * 2 2.0963 - 5 8.26S4 1
36200 34017 306.85 1.5169 8.477?5 1.19 1.0836 2.1009 8.203S
36400 34216 307.21 105199 6 74939 1.6382 151201 2.105 8.3016
34600 34413 307.58 1.520 8.5103 1.6912 1.01577 2.1101 8.3196
34800 34611 317.94 1.5258 8.6267 A.7438 1.1965 2.1147 8.3378
37000 34608 308930 15287 8.05431 1.8062 i.7365 2.1193 8.3559
37200 35606 306.66 1.5316 8.72294 18665 102777 2e1239 8:3740
37400 37204 309.02 156365 8.5738 1.9283 1.3202 2.1284 8.3921
37600 37402 319638 1.5375 8.5921 1992. 5 1.3640 2.1330 8.4101
37800 35599 309.74 1.594 876084 2P00584 1.40ql 2.13?6 8.4282

36900 3S797 310.10 1.5433 S 8.627*1 1 2.1264 -3 1.4S%6 *2 2.1422 S 8.4462 -1
36200 I15995 310.46 1.5462 806410 2.1964 1.5036 Zo1467 8.4642
36400 36193 310082 105491 806572 2,2685 105530 201513 8.482i
36600 3i6399 311.17 105520 806735 2,3428 1.6039 2.1559 8,5002
36600 Issas 311.53 105549 806097 2.4194 1*6563 2*1604 O05182
V7000 3.6786 311.89 105578 SOW05 2.4983 1.7103 2e16S0 8.5362
37200 36984 312,24 1.5607 8.7221 2,S796 1,765g 2,1695 8.5542
37400 37111 312.60 1.5636 8.7382 2.6633 1.8232 2.1741 005721
31600 37379 312.96 I.S66S 8.7544 2.7495 1,8923 2.1797 11.5901
37800 375?7 313.31 1,$694 8.770S 2.8383 1.4430 2.1832 8.6080



112 Table Ill

Geopotential Altitude, Metric Units

Altitude oud Dynamic Kinematic viscosity Thermal conductivity
speed viscosity

14 C ( m s P /K / ) 1 t/ ? K /K 0I(i) Z (M) (N s/M2) (ms) 0 (J/m s. K)

36000 36229 314.07 1.5756 - S 8.8050 - 1 3.0376 - 3 2.0795 . 2 2.1929 - a 8.6464 -
38200 38431 314.43 145781 8.8213 3.1361 2.1469 2.1975 8.6645
38400 38633 314.79 1.5814 8.837s 3.2376 2.2164 2.2021 8.6826
38600 38836 315.14 1.5843 6.8538 3.3422 2.2880 2.2067 607007
30800 39038 315.50 1.5872 8.8700 3.4499 2.3617 2.2113 8.7188
39000 39241 31.o86 1.5901 8.8862 3.5608 2.4376 2.2159 8.7369
392* 39493 316.21 1.5930 8.9024 3.6750 2.5158 2.2205 8.7550
39400 39646 316457 1.5959 8.9185 3.7925 2.5963 2.2251 607730
39600 39848 316.92 1.5968 8.9317 3.9136 2.6792 2.2296 8.7911
39800 40,51 317.26 1.6017 8.9504 4.0382 2.76,'S 2.2342 8.8091

40000 40253 317.63 1.6045 - 5 8.9669 - 1 4.1665 - 3 2.8523 * 2 2.2388 - 5 8.8272 -
40200 40456 317.99 .6074 8.9830 4.2986 2.9426 2.2434 0.8452
40400 40658 318.34 1.6103 8.9991 4.4346 3.0358 2.2479 8.8632
49600 40861 318.69 1.6132 9.0152 4.5745 3.1316 2.2525 808812
40800 41064 319.05 1.6160 9.0313 4.7185 3.2302 2.2571 8.6992
41000 41266 319.40 1.6189 9.0473 4,8667 3.3317 2.2616 6.9172
41200 41469 319.75 1.6216 9.0633 5.01'i3 3.4361 2.2662 8.9351
41400 41671 320.19 1.6246 9.0793 5.1762 3.5436 2.27C7 8.9531
4 1600 41874 320.45 1.6275 9.0953 5.3377 3.6541 2.2753 809710
41800 42077 320.81 1.6304 9.1113 5.503S 3.7679 2.2798 8.9690

42000 42279 321.16 1.6332 - S 9o1272 - 1 5.67408 3 3.8849 * 2 2.2644 - 5 9.0069 - 1
42200 42482 321.51 1.6361 9.1432 5.8507 4.0053 2.2849 900248
4240,3 42685 321.86 1.6389 9.1591 6.0315 401291 2.2935 9.0428
42600 42887 322.21 1.6418 9.1750 6.2176 4.2565 2.2980 9.0607
42800 43090 322.55 1.6446 9.1909 6.4090 4.3875 2.3025 9.0786
43000 43Z93 322.90 1.6475 9o2068 6.6058 4.5223 2.3071 9.0964#
43200 43496 323.25 1.6503 9.2226 6.8003 4.6609 2.3116 901143
43400 43698 323.60 1.6531 9.2385 7.0164 4.8034 2.3161 901322
43600 43901 323.95 1.6060 9.2543 7.2305 4.9499 2.3207 9.1900
43800 44104 324.29 1.6588 9.2701 7.4506 5.1006 2.3252 9.1679

44000 44307 324.64 1.6616 - 5 4.2859 - 1 7.6769 - 3 5.2555 * 2 2.3297 - S 9.1057 -
44200 44510 324.99 1.6644 9.3017 7.9096 5.4148 2.3342 9.2035
44400 44712 325.33 1.6673 9.3175 8.1488 5.5786 2.3388 9.2213
44609 44915 325.68 1.06701 9.3332 863947 5.7469 2.3433 9.2392
44800 45116 326.02 1.6729 9.3489 8.6474 5.9199 2.3478 9.2569
45000 45321 326.37 1.6757 9.3647 8.9072 6.0978 2.3523 9.274?
45200 45524 326071 1.6785 9.3804 9.1742 6.2806 2.3568 9.2925
45400 45727 327.06 1.6813 9.3961 9.4487 6.4685 2.3613 9.3103
45600 45929 327.40 1.6841 9.4117 9.7307 6.6615 2.3658 9.3280
4!800 46132 327.75 1.6869 9.427?4 1.0021 - Z 6.8599 2.3703 9.3458

46000 46335 328.09 1.6697 - 5 9.4430 - 1 1.0310 - 2 7.0638 * 2 2.3748 - 5 9.3635 - I
46200 46538 328.43 1.•925 9.4587 1.0624 7.2733 2.3793 903812
46400 46741 328.77 1.6953 9.47?43 1.0g39 7.4885 2.3836 9.3990
46600 46944 329.12 1.6981 9.4899 1.1262 7.7097 2.3883 9.4161
46800 47147 329.46 1.7009 9.5054 1.1594 7.9368 2.3928 S.4J44
47000 47350 329.80 1.7037 9.5210 1.1934 8.1702 2.3973 9.4521
47200 47553 329.80 107037 9.5210 1.2240 6.3791 2.3973 9.4521

k, 47400 47756 329.80 1.7037 9.5210 1.2552 8.3933 2.3973 9.4521
47600 47959 329.80 1.7037 9.5210 1.2873 8.5130 2.3973 9.4521
47000 48162 329.80 1.7037 9.5210 1.3203 9.0383 2.3973 9.4521

48000 48365 329.80 1.7037 *- 5 9.5210 - 1 1.3540 - 2 9.2694 # 2 2.3973 - 5 9.4521 -If 46200 48568 329.80 1.7037 9.5210 1.3806 9.5064 203973 9.4521
48400 48771 329.80 1,7037 9.5210 1.4241 907495 2.3973 9.4521
"48690 46974 3?9.80 1.7037 9.5210 1.4605 9.9987 2.3973 9.4521
486800 49178 329.80 1.7031 9.5210 1.4979 1.0254 * 3 2.3973 9.4521
4900O 49381 329.00 .. 7037 9.5210 1.5362 1.0516 2.3973 9.4521
49200 49584 329.80 1*7037 9.5210 1.5754 1.0785 2.3973 9.4521
49400 '9787 329.80 1.7037 9.5210 1.6157 1.1061 2.397J 9.4521
49600 49990 3?9080 1.7037 9.5210 1.6570 1.1343 2.3973 9.4521
49800 50193 329.80 1.7037 9.5210 1.6994 1.1634 2.3973 9.4521

50000 S0396 329.80 1.7037 .- 5 9.5210 - 1 1.7429 - 2 1.1931 * 3 2.3973 5 5 9.4521 -I
S0500 50904 329.80 1,7037 V.5210 1.8564 1.2708 Z.3973 9.4521
51000 51413 329.80 1,7017 9.5210 1.9773 1.3536 2.3973 9.0521
51500 51921 326.94 1.6967 9.4821 2.0870 1.42a7 2.3&61 9.4078
52000 52429 326.09 1,6897 9.4430 2.2034 1.5084 2.3748 9.3635
52500 52937 327.23 1.6827 9.4039 2.3269 1.5930 2.

3
&3

6  
9.3192

53000 53446 326.37 1.675b 9.3647 2.4581 1.6827 2.3523 9.2747
53500 53954 325.51 1.6687 9P3253 2.5974 1.7781 2.3410 9.2303
S4000 54463 324.64 1.6616 9.2859 2.7453 1.8794 2.3297 9.1857
54500 54971 323.77 1.6545 9.2464 2.9026 1.9870 203184 9.1411

55000 55480 322.90 1.6475 - 5 9.2068 - 1 3.0697 - 2 2.1014 * 3 2.3071 - 5 9.0964 -
55500 55989 322.03 1,6403 9.1671 3.24?.# 2.2231 2.2957 9.0517
S6O00 56498 321,16 1.6332 901272 3.4365 2.3525 2.2844 900069
56500 57007 320.28 1.6261 9.0873 3.6376 2.4902 2.2730 8.9621
57000 57516 319.40 1.61!9 9.0473 3.0517 2.6368 2.2616 8.9172
57500 58025 318052 106117 9.0072 4.0797 2.7929 2.2502 8.8722
58000 58534 317.63 1.6045 8.9669 4.3225 2.9591 2.2380 808272

. 58500 59043 316.75 1.5973 8.9266 4.5812 3.1362 22273 8.7821
59000 59553 31586 1.5901 8.0862 4.8570 3.3251' 2.2159 8.7369
59500 60062 314.96 I.$828 8.8457 5.1510 3.5263 2.2044 8.6917

i
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Table i I I11

Geometric Altitude, Metric Units

Altitude Sourd Dynamic viscosity Kinematic visicosity Thermal conductivity

Z (m) H (m) C (M/5) N / "m2) 2 17/ Is) 0 (/mS ,K) K/K0

36000 37774 313.67 1*5723 - 5 8#7866 1 2.9297 - 3 2.0056* 2 2*1676- 5 8.6259 - I
p38200 379?2 314.02 105751 60a027 3.0239 2.0701 2.1923 8*6439

30400 38169 314.37 105760 868168 301209 2.136S 2.1968 8.6616
U600 3836? 314.73 1.5809 8349 3.220? 2.2048 k.2014 806796
3809O 36565 315.08 1.5i38 8.0s09 3.3235 2.2752 2.2059 6.6975
39000 34762 315.43 1.5666 8.6669 3.4293 2.3476 2,2104 0.7154
39200 38960 315.78 1.5895 486629 3.5382 2.4222 2.2150 8.7333
39400 3915? 316.14 1.5924 6.6989 3.6503 2.4989 2.2195 6.7511
39600 39355 316.49 1.5952 869149 3.7657 2.5779 2.2240 6.7690
39800 39552 316.64 1.5981 689308 3.8844 2.6592 k.2285 8.7866

40000 39750 317.19 1.o009 - 8 6.946A I 4.0086 - 3 207429 4 2 2.2331 - 8 0:8046 - 1
40200 39947 317.54 1*6030 6.9627 4.1324 2.8Z90 2.2376 86.224
40400 4014S 317.89 1.6066 6.9746 4.2618 2.9176 2.2421 86.402 ,

40600 40342 318*24 1.6095 8.9945 4.3950 3*C087 2.2466 8.6560
40600 40540 3180.59 1.123 9.0104 4.5320 3.1025 2,2511 686759
41000 40737 316.94 1.6151 9.0262 4.6729 3.1990 k.2S56 06.935
41200 40935 319.28 106180 9.0421 4.8179 3.2962 2.2601 6.9113
41400 41132 319.63 1,6208 9.0579 4.9670 3.4003 2.2646 6.9290
41600 41330 319.96 1.6236 9.0737 S.1204 3.5053 2.2691 8.9468
41600 41527 320.33 1.6265 9.0695 5.278? 3.6134 i.2736 8.9645

42000 41724 320.67 1.6293 - 5 9.1052 - 1 S.4404 - 3 3.7244 * 2 2.2781 - 5 8.9822 1 1
42200 41922 321.02 1.6321 9.1210 5.6073 3.6387 2.2k26 8.9999
42400 42119 321.36 1.6349 9.136? 5.7789 3.9561 202870 9.0176
42600 42316 321.71 1.6377 9.1524 5.9553 4.0769 2.2916 90353
42600 42514 322.05 1.6405 9.1681 b.1367 4.2011 2.2960 9.0529
43000 42711 322.40 1.6433 9.1638 6.3232 4.3288 Z.3005 9.0706
43200 42908 322.74 1.6&61 9.1995 6.5150 4.4601 2.3050 9.0862
43400 43106 323.09 1.6490 9.225? 6.7121 4.5950 2.3095 9.1059
43600 43303 323.43 1.6517 9.2308 6.9147 4.7337 2.3139 9.1235
43800 43500 323.77 1 655 9. 4664 7.1230 4.6763 2.3194 9.1411

44060 45698 324.12 1.6573 - 5 9.2620 - 1 7.3371 - 3 5.0229 * 2 2.3229 - 5 9.1587 - 1
44200 43695 32,46 1.6601 9.2776 7.5511 5.1735 2.3273 9.1763

44400 44092 324.80 i61.29 9.2932 707632 5S3283 2.3316 9.1935
44600 44299 325,14 1.6657 9ý3087 6.0155 5.4873 2.3363 9.2115
44800 44486 325.48 1.6665 9.3243 8.2542 5.6506 2.0407 9.2290
45000 44684 325.82 1.6713 9.339P 8.4995 5.8187 2.3452 9.2466
46200 44681 326.16 1.6740 9#3553 8.7516 5.9912 2.3496 9.264,
45400 45078 326.50 1.6768 9.3708 9.0105 6.1685 2.3541 9.26"7
45600 45275 326.64 1.6,96 9.3863 9.2765 6.3060 2.308 9.21)92
45800 45472 327.18 1.6823 9.4017 9.5498 6.5377 2.3629 9.5167

46000 45669 327.52 1i6861 - 5 9.4172 - 1 9.8305 - 3 6.7299 * 2 2.3674 - S 4.3742 - 1
46200 45867 327.86 1.6879 9.4326 1.0119 - 2 6.9272 2.3718 9.3517
46400 46064 326.20 1.6906 9.4480 1.0415 7.13GO 2.3763 9.3692
46600 46261 328.45. 1,6934 9.4634 1.0719 7.3382 2.3807 '.3866
46800 46458 328.67 1.6961 9.4788 1.1031 7.5520 2.3851 9.4041
47000 46655 329.21 1.6969 9.4941 1.1352 7.7716 2.109p 9,4215
47200 46852 3Z9.55 1.7016 9.5095 1.1681 7.9970 253940 9.4390
47400 47049 329.80 197037 9.5210 102009 6.2210 2.3973 9.4521
47600 47246 329.80 1.7037 905216 1.2311 a.4281 2.3973 9.4521
47800 47443 329.80 1.7037 9.5210 1.2621 8.6403 2.3973 9.4521

48000 47640 329680 1.7337 - 5 9.5210 - 1 1.2939 - 2 8.8579 4 2 2.3q73 - 5 9.4521 - 1
48200 47337 329.80 1.7037 9.5210 1.3265 9.0809 2.0973 9.4521
48400 48034 329.80 1.7037 9.5210 1.3599 9.3096 2,3973 9.4521
48600 48231 329.eO 1.0037 9.5210 1.3941 9.5440 Z.3913 9.4521
48800 48428 3U9.80 1.7037 9.5210 1.4292 907842 243973 9.4521
49000 48625 32Y.80 1.7037 9.5210 1.4652 1.0030 * 3 2.3973 9.4521
49200 48622 329.80 1.7031 9.5210 1.5021 1.0283 2.3973 9.4521
49400 49019 329.80 1.7037 9.5210 1.5399 1.0541 2.3973 9.4621
49600 49216 329.80 1.7037 9.5210 1.5786 1.0607 2.3973 9.4521
49800 49413 329.80 1.7037 9.5210 1.6184 1.1079 2.3973 9.4521

50000 49610 324.80 1.7037 - 5 9.5210 - 1 1.6591 - 2 1.1357 * 3 2.3973 - 5 9.4521 o 1
50500 50102 329.80 1.7037 9.5210 1.7654 1.2085 2.3973 9.4521
51000 50594 329.80 1.7037 9.5210 1.8766 1.2860 2.39/3 9.4521
51500 51086 329.65 1.7025 9.5143 1.9958 1.3662 2.3953 9.4444
52000 51578 328.81 1.6956 9.4760 2.104Y 1.4406 2.3843 9.4009
52500 52070 327.97 1.6887 9.4376 2:2203 1.5199 2.3732 9.3573
53000 52562 327.12 1.6819 9.3991 2.3427 4.6038 2.3622 9.3137
53500 53053 326.28 1.6750 9.3605 2.4726 1.6927 k.3511 9.2700
54000 53545 325.43 1.6680 9.3218 2.6104 1.7670 2.3400 9.2262
54500 54037 324.56 1.6611 9.2830 207565 1.8871 2.3289 9.1824

55000 54526 323.72 1.6541 - 5 9.2442 - 1 2.9117 - 2 1.9933 * 3 2.3176 - 5 9.1386 - I
555C0 55020 322.e7 1.6472 9.2052 3.0765 2.1061 2.3066 9.0947
56000 55511 322.01 1.6402 9.1662 3.2514 2.2259 2.2955 9.0507
56500 5600? 321.15 1.6332 9.1271 3.4373 2.3531 2.2843 9.0067
1,000 56493 320.29 1.6262 9.0678 3.6349 2.48a4 2.2732 8.9627
57500 56915 319.43 1.6191 9.0465 3.8449 2.6321 2.2620 8.9186
58000 57476 316.56 1.6121 9.0091 4.0682 207150 2.2508 6.8744
58500 57967 317.69 1.6050 8.9696 4.3057 2.9476 2.2395 6.8302
59000 56457 316.82 1.5979 8.9301 4.5585 3.1207 2.2283 6.7859
59500 58948 315.95 1.5908 8.8904 4.8276 3.3019 2.2171 6.7416



114 Table III
Geopotential Altitude, Metric Uniks

Altitude Sound Dynamic Kinematic viscosity Thermal conductivity
speed viscosity

Am2) 711 K KIK0
Inn) Z m) s irn/s) (N • s/m) (.12/s /o (i ,K

60000 60572 314.07 1.57S6 5 &*SOSO - t 5.4646 -2 3.7410 ' 3 2.1929-5 .6464 - 1
60500 61081 313.1? 1.5603 8.7643 5.7992 3.9701 2.1814 8.6011
61000 61191 312.21 1.5610 8,?234 6.1564 4.2146 2.1699 8.5557
61500 62101 311.37 1.5536 8e682S 6.5378 4.4757 2.1586 8.5102
62000 62611 310.47 1.5463 1.6414 6.9452 4.7546 2.1469 864647
62500 63121 369456 1.5389 606002 7.3806 S.0526 2.1353 864191
63000 63631 308.65 1hS315 8.5549 78059 5.3712 2.1237 603134
63500 64141 300.74 1.5241 8.5175 0.3436 507120 2.1121 e03277
64000 64651 306.82 15167 804160 8.08761 6.0?65 2.1005 8.2820
64500 65161 305.90 1.5093 8.4344 9.4459 6.4666 2.0889 8.2361
65000 65672 304.90 1.5018 - 5 8.3927 - 1 1.0056 1 1 608843 * 3 2.0773 - S 8.1903 - I

65500 66162 304.06 1.4943 803509 1.0710 743316 2.0656 8.1443

66000 66692 303.13 1.4868 603089 1.1410 7?8111 2.0539 8.0983
66500 67203 302.20 1.4793 0.2669 1.2161 8.3250 2.0422 8.0522
67000 67714 301.27 1.4717 0.2247 1.2966 8.8761 2.0305 800061
67500 68224 300.33 1.4642 8.1824 1,3829 9.4675 2.0188 7.9599
66000 68735 299.40 1.4S66 8.1400 1.4756 1.0102 4 4 2.0071 ?.9136
68500 69246 2986.45 1.4490 8.0975 1.5752 1.0784 1.9953 ?.8673
69000 69757 297.51 1.4413 8.0549 1.6822 1.1516 1.9836 1.8209
69500 70268 296.56 1.4337 8.0121 1.7971 1.2303 1.9718 7.7745

70000 70779 295.61 1.4260 o 5 7.9692 - 1 1.9207 - 1 1.3149 * 4 1.9600 - 5 707280 - 1
70500 71291 294.66 1.4183 7.9262 2.0537 1.4059 1.9482 7.6814
71400 71802 293.70 1.4106 7.8831 2,1968 1.5039 1.9364 1.6348
71500 72313 293.02 1.4051 7.8523 2.3589 1.6149 1.9279 7.6015
72000 72825 292.33 1.3995 7.8213 2.5337 1.7346 1.9195 7.5681
72500 73336 291.64 1.3940 7.7903 2.7224 1.8637 1.9110 7.5347
73000 73848 290.95 1.3884 7.75

9
j 2.9261 2.0032 1.9025 7.5013

73500 74360 290.26 1.3829 7.7282 3.1462 2.1539 1.8940 7.4679
74000 74872 289.57 1.3773 7.6970 3.3839 203166 1.8055 7.4344
74500 75384 288.88 1.3717 7.6657 3.6409 2.4925 1.0770 7.4008

75000 75896 288.18 1.3661 - 5 7.6344 - 1 3.9188 - 1 2.6827 4 4 1.8685 - 5 7.3673 - 1
75500 764608 287.48 1.3605 7.6031 4.2193 2.8085 1.8600 7.3337
76000 76920 286.78 1.3549 7.5716 4.S0• 3.1111 1.8515 7.3001
76500 77432 284.00 1.3492 7.5401 4.8965 3.3S21 1.8430 7.2665
77000 77944 285.38 1.3436 7.5086 5.2777 3.6131 1.8344 7.2328
77500 78457 284.67 1.3379 7.4770 5.6906 368957 1.8259 ?.1991
78000 78969 283.96 1.3323 7.4453 6.1381 4.2021 1.8173 7.1654
78500 79482 283.26 1.3266 7.4135 6.6233 4.5343 1.808b 7.1316
79000 79994 282.55 1.3209 7.3817 7.1495 4.8945 1.8002 7.0978
79500 80507 281.83 1.3152 7.3498 7.7204 5.2854 107916 7.0640

80000 81020 281.12 1.3095 - 5 7.3179 - 1 8.3402 - 1 5.7096 4 4 1.7830 - 5 7.0302 - 1
80500 81533 280.40 1.3037 7.2858 9.0132 6.1704 1.7744 6.9963
01000 82046 279.69 1.2980 7.2537 9.7443 6.6709 1.7658 6.9624
81500 82559 278.97 1.2922 7.2216 1.0539 * 0 7.2148 1.7572 6.9285
82000 83072 278.25 1.2665 7.1894 1.1403 7.8063 174686 6.8945
S2500 83585 277.52 1.2807 7.1571 1.2342 8.4496 1.7400 6.8605
83000 84098 276.80 1.2749 7.1247 1.3365 9.1497 1.7314 6.8265
83500 84611 276.07 1.2691 7o0923 1.4478 9.9118 1.7227 6.7924
84000 85125 275.34 1.2633 7.0598 1.5691 1.0742 5 1.7141 6.75864

84500 85638 274.61 1.2575 7*0273 1.7012 1.1647 1.7054 6.7243

+1
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Table 1 115
Geometric Altitude, Metri- Units

Altitude Sound Dynamic viscosity '.r-r4tic viscoslty Thermal conductivity

Z (m) H (m) Cs (m/s) (N S/m2 ) m (m2 s) K/f0  (JimIs K) K/K0

S00: 59 39 31S907 10583? - 5 8*0506 1 5.1141 "2 3.S010 3 2.2054 S 8.6972 - I

60100 59930 314.20 1.5766 0.8107 504192 3.7099 2*1946 0.6520
61000 60420 313.32 105694 8*11704 5.7443 3.932S 2*1833 806003

61500 60911 312.43 1.S623 807307 600909 4.1697 201720 8.5638
62000 61401 311.55 1.5551 8.6906 6.4604 4.4227 2.1607 8.5192
62500 61691 310.66 1.5479 606503 6.0545 4.6925 2.1494 8.4746
63000 62362 309.77 1.5407 80610C 7.2749 4.9603 201380 864299
63500 62072 3080.8 1.5334 0.5696 7,7237 5.2876 2.1267 103151
64000 63362 307M9O 1.5262 80.5290 0.2029 5.6156 2.1153 80.3404
64500 63052 307.09 15169 86.4883 8.7146 5.9660 2.1039 80295S

65000 64342 306.19 1.5116 - 5 0.4476 - 1 9o2617 - 2 6.3404 * 3 2.0926 - S 802506 - 1
65500 64632 305.29 15043 804066 9.08463 6.7407 2.0812 802057
66000 65322 304.39 1.4970 863658 1.0471 - 1 7.1666 2.0690 6.1607
66500 65011 303.48 1.4896 80324A 1.1140 7.6264 2.0563 6.1156
67000 66301 302.57 148023 802036 1.1856 8.1163 2.0469 800705
67500 66791 301.66 1.4769 8.2424 1.4622 8,6407 2.0354 800254
68000 67280 300.75 1.4675 8.2010 1.3442 9.2024 2.0240 7.9002
68S00 67770 299083 1.4601 6.1596 1.4321 4.1042 2.0125 7.9349
69000 60259 2980.91 1.4526 8.1100 1.5263 1.0449 # 4 2.0010 7.8896
69500 68748 297.99 1.4452 8.0763 1.6274 1.1141 109895 7.6443

70000 69238 297.06 1.4377 - 5 8.0346 - 1 1.7357 - 1 1.1683 * 4 1.9780 - S 7.7989 - 1

70500 69727 296.13 1.4302 7.9927 1.8520 1.2679 1.9665 7.7534
71000 70216 295.20 1.4227 7.9507 1.9769 1.3534 1.9549 7.7079
71500 70705 294.27 1.4152 7.9086 2.1110 1.4452 1.9434 7.6624
72000 71194 293.44 1.4085 7.871? 2.250l 1.5459 1.9331 7.6219
72500 71682 292.77 1.4031 7.8410 2.4211 1.6575 1.9248 7.5893
73000 72171 292.10 1.3976 7.08107 2.5967 1.7777 1.9166 745567
73500 72660 291.42 1.3922 7.70304 2.7856 109072 1.9063 7.5241
74000 73148 290.75 1.3868 7.7501 209897 2.0467 1.9000 7.4914
74500 73637 290.07 1.3813 7.7196 3.2095 201972 1.6917 7.4S07

75000 7411211 289.40 1.3759 -5 1.689? -1 3.446S I 2.3594 *4 1.8634 -5 7.4260 1
7S5(0 74614 280.72 1.3704 7.656 3.7022 2.S345 1.6751 7.3932
76000 7S102 280.04 1.3650 7.6280 3.9782 2.7234 1.8668 7.3604
76500 '15590 287035 1.3595 750974 4,2761 2.927?4 1.885 7.3277
77000 76079 286.67 103540 7.5667 4.5978 3.1476 10.502 7.2948
775UO 75566 285.99 1.3405 7.5360 4.9454 3.3656 1.8418 7.2620
76000 7:054 285.30 1.3430 7.5051 5,3210 3.6420 1.8335 7.2291
78500 77542 2804.61 1.3374 7.4743 5.7271 3.9208 1.8252 7.1963

K 79000 78030 283.92 1.3319 7.4434 6.1663 4.2214 1.8168 7.1633
.19500 76516 283.23 1.3264 7.4124 6.6415 4.5467 1.8085 7.1304

'0000 79006 282.54 1.3208 - 5 7.3813 - i 7.1557 1 4.89a7 # 4 1.08001 - 5 700975 -1
)500 7?9493 281.084 1.3152 7.3502 7.7124 S.2799 1.7917 7.064S5
.000 79981 281.15 1.3097 7.3191 8.3154 5.6927 1.7834 7.0315

"500 80468 280.45 1.3041 7.2879 8.9688 6.1400 1*7750 6.9985
g00 80956 279.75 1.2985 7.2566 9.67b9 6.6247 1.7666 6.9654

c.500 81443 279.05 1.2929 7.2253 1.0445 • 0 7.1504 1.7582 6.9323 i
83000 81930 278035 1.2873 7.1939 1.1278 7.7206 1.7498 6.8993V 83500 82417 277.64 1.2816 7.1624 1.2162 8.3394 1.7414 6.8661
84006 82904 276.94 1.2760 7.1309 1.3163 9.0112 1.7330 6.8330
5, 845 83391 M76.23 1.2704 7.0994 1.4229 9.7408 6.7246 6.7998

"" 8 500V 83876 275.52 1.2647 - 5 7.0677 - I 1.5386 • 0 1.0533 * 5 1.7162 - 5 6.7667 -
W5• ' 84365 274.81 1.2590 7.0360 1.6645 1.1395 1.7078 6.7335

"'JA

.1i
4r



116 T .Me IV
Geopotentlial Altitude, Eng'sh Altitudes

Altitude Tempeuture Prvauro Density

H (ft) Z (ft) T (K) t (0 C) P (mb) 1/P0o1) p (kg/m 3 ) pIp°

"-6500 -16487 320.84 47.S00 1.18•24 * 3 1.7590 a 0 1.93S3 0 0 1.5799 • 0
"16400 -1636? 326.642 47.491 107766 1.?$33 1.9303 i.S?
"-16300 -16267 320.444 47.294 1.7708 1.7477 1.9252 1.5710
-10620 -16167 320.246 470496 1.7651 1.7420 1.9201 1.9674
-16100 -16086 320.048 46.696 1.7593 1.7363 1.9151 1.5633

"-16000 -15986 319.849 460699 1.7936 . 3 1.7307 • 0 1.9100 • 0 1.5592 * 0
-15900 -15608 319.651 460501 1.7479 1.7251 109050 1055s1
"-i5000 -15786 319.4S3 460303 1.7422 107194 1.9000 1.S510
-IS700 -15686 319.255 460105 107366 1.7139 1.6950 1.9469
"-15600 -15588 319.057 4S.907 107309 1.7083 1.6900 1094P8
-18S00 -15468 316.6S9 45.709 1.72S3 107027 1.6850 1.5383
-15400 -15389 310.661 4S.911 1.7196 1.6971 1.8800 1.5347S!-IS300 -19289 318.463 45.313 1.0140 1.6916 1.8?50 1.S306
:15200 -15189 316:264 4S:114 1.7084 106861 1.08701 I05266
S-15300 -1269 316.066 44.916 1.?O10 1.0606 1.6651 1.52P6

:-15000 -14969 317.868 44.719 1.6973 * 3 1.06751 * 0 1.9602 * 0 1.SIRS * 0
-14900 -14669 317.0670 444520 1.6917 106696 J.8553 1.5145
-b600 -14790 317.472 44.322 1.6862 1.6641 1.6503 1.S105
-14700 -14690 317.214 44.124 1.6807 1.6587 1.8454 1.5065
-14600 -14S90 317.076 43.926 1.6752 1-6532 1.8405 l050P5
,14500 -14490 316.0878 43.728 1.6697 1*.476 1.63S6 1.49A5
-14400 -14390 316.679 43.592 1,6642 1.6424 1.6308 1.4945
-14300 -14290 316.401 43.331 1.06567 1.6370 1.8259 1.4905-'i 14200 -14190 316.283 43*133 1,6S33 1.6316 1.8210 104866
-14100 -14090 316.065 42.933 1.6478 1.6263 1.6162 1.48P6

-14000 -13991 315.087 42.737 1.6424 * 3 1.620V * 0 1.8113 * 0 1.4786 * 0
-13900 -13891 31S.669 42.539 1.6370 1.6156 1.8005 1.4747
-13800 -13791 31S.491 42.341 1.6316 1.6103 1.6017 1.4708
-13700 -13691 315.293 42.143 1.6262 1.6050 1.7969 1.4666
-13600 -13S91 315.099 41.94S 1.6209 1.5997 1.7921 1.46?9
-13500 -13491 314.096 41.746 1.6159 1.5944 1.7873 1.4590
-13400 -13391 314.698 41.548 1.6102 1.5891 1.7825 1.45"1
"-13300 -13292 314.500 41.350 1.6049 1.5839 1.7777 164512
-13200 -13192 314.302 41.152 1.5996 157806 1.7730 1.4473
"-13100 -13092 314.104 40.9S4 1.5943 1.5734 1.7682 Z.4434

"-13000 -12992 313.906 40.756 1.5090 * 3 1.5680 * 0 1.7635 * 0 1.4346 • 0
-12900 -12892 313.708 40.550 1.5837 1.5630 1.7588 1.43q7
-12800 -12792 313.510 40.360 1.S769 1.5576 1.7540 X.4319
"12700 -12692 313.311 40.161 1.573? 1.5527 1.7493 1.42A0
"-12600 -12592 313.113 39.963 1.5600 1.5475 1.7446 1.424Z
"-12500 -12493 312.915 39.765 1.5628 1,5424 1.7399 1.4203
"-12400 -12393 312.71? 39.967 1.5576 1.5372 1.7352 1.4165
-12300 -12293 312.519 39.369 1.6524 1.5321 1.7306 1.41?7
-12200 -12193 312.321 39.171 19S473 1.5270 1.?259 1.40A9
-12100 -12093 312.123 38.973 1.5421 1.5219 1.7212 1.4051

-12000 -11993 311.925 368775 1,S370 * 3 1.5169 * 0 !.7166 * 0 1.4013 * 0
-11900 -11893 311.726 38.576 1.5318 1.5118 A.7120 1.3975
-11600 -11793 311.526 386370 1.5267 105068 1.703 1.3937
-11700 -11693 311.330 36.18C 1.5216 1.5017 1.7027 1.3900
-11600 -11594 311.132 37.982 1.5166 1.4967 1.6981 1.3862
"-11500 -11494 310.934 37.784 1.5115 1.4917 1.693S 1.38P5
-11400 -11394 310.736 37.586 1.5064 1.4867 1.6889 1.3787
-11300 -11294 310.538 37.388 1.5014 1.4818 1.6844 1.3750
-11200 -11194 310.340 37.190 1.4964 1.'4760 1.6798 1.3713
-11100 -11094 310.142 36o992 1.4914 1.4718 1.67S2 1.3675

-11000 -10994 309.943 36.793 1.4864 * 3 1.4669 * 0 1.6707 0 0 1.3638 * 0
-10900 -10894 309.745 36.595 1.4814 1.4620 1.6661 1.3601
-10800 -107?94 309.547 36.397 1.4764 1.4571 1.6616 1.3564
-10700 -10695 309.349 36.199 1.4714 1.4522 1.6S71 1.35S7
-10600 -10695 309.151 36.001 1.4665 1.4473 1.6526 1.3490
-10500 -10398 308.953 3S.803 1.4616 1.4424 1.6481 1.3454

-10400 -10395 308.755 39.605 1.4566 1.4376 1.6436 1.3417
-10300 -10295 3080.SST 35.407 1.4517 1.4327 1.6391 1.3380
-10209 -10195 306.358 35.208 1.4468 1.4279 1.06346 1.3344
-%0100 -10095 306.160 3S.010 1.4420 1.4231 1.6302 1.3307

-10000 -999S 107.962 34.812 1.4371 * 3 1.4183 * 0 10*625 * 0 .3Z71 * 0
-9900 -9895 307.764 34.614 1.4322 1.4135 1.6213 1.3235
-9600 -9795 307.566 34.416 1.4274 1.4087 1.6168 1.3198
-9700 -9695 307.368 34.218 1.4226 1.4040 1.6124 1.3162
-9600 -9596 3070170 34.020 1.4178 1.3992 1.6080 1.3126
-9500 -9496 306.972 33.822 1.4130 1.3945 1.6036 1.3090
-9400 -9396 306.773 33.623 1.4082 1.3098 1.5992 1.3054
-930o0 -9296 306.575 33.425 1.4034 1.3850 1.5948 1.3019
-9200 -

9
1

9 b 306.377 33.227 1.3966 1.3803 1.5904 1.2943
-9100 -9096 306.179 33.029 1.3939 1.3757 1.5660 1.2947

-nd



Tabie IV
Geometric Altitude, English Altitudes

Altitude Temperature Prowumre Density

Z (ft) H (ft) T (K) jt (00) P (mb) P/P0  p (kg/rn3 ) Pp

-110500 -16S13 320.860 47.500 1.7831 *3 1.7596 4 0 1.9360 *0 1.5804 * 0
-10400 -16413 320.66? 47.517 1.??73 1.7541 109309 1.57.%3
-16300 -16313 328.469 47.319 1.7716 1.0484 1.9256 1.5721
-10206 -10213 320.270 47.120 1,706S 1.7427 1.9206 1.5600
-j1610 -16112 320.01`2 460922 10601 1*?3 0 1.915? * 0 * 0

-156000 -156012 319.003 46.230 1.7S31 3 1.73149 1.910? 1,5433?
-15900 -I5512 310.861 45.731 1.7259 1.7233 I.6850 1*S.539
-15400 -15411 310.063 46.323 1.7293 1.?271 1.6006 1.5352
-15300 -15311 316.464 46.128 103724 1.7122 1.8756 1.5311
-15200 152112 319.060 45.130 1.7090 1.6669 1.6700 1.5270
-ISO00 -1511 318.068 44.936 1.7025 1.7033 1.6865 1.5320
-14000 -150111 317.6869 44.739 1.972C3 1.o75 * 1.8807 * i.5199 *
-14900 -14911 317.091 4.5041 1.6143 1.6922 l.6Ti58 1.531'
-14800 -15211 317.492 44.132 1.7066 1.6647 1.8706 105170
-14700 -147101 318.094 44.938 1.0312 1.6512 1.8649 I.5206

-14600 -14610 317.096 443.96 1.0757 # 1.67530 1.860?0 1.5029
-14500 -14911 31?.897 44.S47 1.67023 1.6702 1.6301e 1.S498
-48400 -14411 317.492 440549 1.066Ie647 1.640 1631 1.4I99
-14300 -14310 31?.500 43.150 1.0513 1.6596 1.6249 1.4690
-14600 -14210 316.096 43.942 1.?538 1.6532 1.6410 1.4649
-14100 -14S10 316.104 42.954 1.6463 1.6484 1.6316 1049F10

-144000 -14400 316.6905 42.75 1,66479 * 1.61430 1.63126 * 1.47949*
143900 -143909 315.707 42.557 1.6537 1.6316 1.8647 1.4909
-13800 -138109 316.309 42.359 1.6S32 1.6322 I.602I 1.4711
-13700 -13709 316.314 42.960 1.6483 1.6068 1.8973 1.4670

-13600 -14009 315.112 42.7962 1.64291 3 1.60014 1.71125 1.46303
-13900 -13909 31S.?1? 41.763 1,~630 1.6161 1#7677 1.4594
-13400 -13809 31S.715 42.5S5 196310 1.6106 1.7829 1.4511
-13300 -13308 314.310 421.60 1,6053 1.6543 1.79731 1.4672
-13200 -13609 314.316 41.962 1.6000 1.5791 1.793S 1.4633
-13500 -13108 314.9120 40.703 1.5947 1.5938 1.7696 1.4546

-134000 -134009 313.922 40.77?S 1.5106 3 1.5896 *0 1.7639 *0 1.4399 *
-13900 -12908 313.723 41.567 1.6563 1.5434 1.7591 1.4360
-132800 -12808 3143.18 40.375 1.5709 1.5582 107344 1.4322
-12700 -13708 314.120 40.970 1.5973 1.5531 1.7497 1.4438

-12600 -12608A 313.922 39.976. IS9 1.5684 1.47 1.6395 0 1.4299
-12900 -12507 313.7930 39.5700 1.562 1.5042 1.7401 .42606
-12400 -12407 312.731 039.51 1.5580 1.5370 107544 1.4322
-12300 -12307 312.5326 39.383 1.552.t 1.5531 1.?497 1.42k3
--122600 -12207 312.335 39.965 1.5647 1.5274 1.7450 1.4024
-12100 -12107 312.930 3.9060 1.5425 1.5427 1.7406 1.4205

-12000 -12007 312.938 36.788 I'58 1.5373 .57 1.71S69 1.40168*
-12300 -11907 312.730 398.59 1.5322 1.532S 1.7323 1.4390
--12200 -11807 312.351 36.391 1.5271 1.5071 1.7076 1.3409
-11700 -11707 3121.343 38.1936 1.54220.S 1.5021.76 1.39024

-,116000 -116067 311.938 387.98 1.5316#9 1.4971 1.?69 4 1.3816 0
-11500 -11506 310.946 38.796 .S2 1.51181422 1.0123 1.3982
-11400 -11406 310.748 37.391 1.5068 1.4870 1.7689 1.3940
-11300 -11306 311.340 37.100 1.5201 1.5821 1.7030 1.3702
-11600 -11206 310.314 37.201 1.4I90 1#4771 1.6804 1.3865
-11100 -11106 310.953 37.003 1.4916 1.4921 1.6738 1.302?

-11000 -11006 3109.955 36.605 1.486 * 1.4872 *0 1.67092 * .3640*0
-10900 -10906 309.756 30.4006 1.4816 1.4821 1.6a66 1.37602
-10800 -10806 3109.55 36.201 1.4767 1.4574 1.6801 1.371b

*-10700 -11070 309.S36 37.200 1.4717 1.4521 1.67553 1.3679

-110600 -11060 309.161 36.015 1.48668# 1.44726 1.68528 1.364092
-10900 -10505 309.903 36.613 1.46186 1.4623 1.6648 1.3460
-10400 -10405 306.765 36.418 1.4569 1.4574 1.6619 1.3419
-10300 -10705 309.560 36.2106 .41 1.4520 1. 657 1~33 1.3382
-10200 -10205 309.161 36.011 1.4471 1.4286 1.6S28 1.33492
-10100 -10105 308.960 35.020 1.4422 1.4273 1.6430 1.3409
-104000 -104005 308.765 35.6215 1,457369 1.41378 1.645938 1.34139
-10900 -99054 307.773 3S4.63 1.4320 1.4370 1.0..39 1.3326
-98200 -90205 307.375 3S.218 1.4276 1.4282 1.6370 1.3300
-97100 -97105 307.376 35.0226 1.44226 1.4023 1.6304 1.3309

-90000 -96040 307.917 34.028 1.43780 1.39418 1.6825 0 1.312830

-9500 -9504S 306.580 34.420 1.4127 !.4094 1.6003 1.3200

-9400 -9404 306.782 33.632 1.4004 1.3900 I.5993 1.3056
-9300 -9304 306.583 33.433 1.4036 1.3852 1.5950 1.3020
-9200 -9204 306.385 33.23S 1,3988 1.3805 1.5906 1.2984
-9100 -9104 306.187 33.037 1.3941 1.3758 1.5862 1.2946

......... ...... a l



18 oTable IV

Geopotentitl Altitude, English Altitudes

Altitude Temperature Presure Density

H (ft) Z (ft) T (K) t (0°e) P (mb) P/Po p (kg/m 3 ) P/Po

"-9000 -0996 30S.961 32.631 1.3692 * 3 1.3710 * 0 1.0517 * 0 1.2911 • 0
-0900 -0696 3061703 32.633 1.3644 103663 1.1773 1.2676"-8000 -0796 301.S01 31.431 1.3791 1$361? 1.730 192640
-8700 -0696 305.307 32*237 k,3750 1.3170 1.1006 i0la05"6600 -1596 305.149 389039 1.3703 1.3524 1.5643 1.2170"-as,. -0497 304.990 31,840 |0las? 1.3478 1.5600 102734"-400 -0397 304.792 31.642 1.3610 1.3432 1.5557 I.P6q9"-0300 -0297 304.1•4 31.444 1.3164 1.3386 1.5514 1.26A4"8200 -6197 304.396 31.246 1.3S1? 1:3341 IOS471 1.026p"-6100 -0097 304.198 310046 1.3471 193295 914286 |42594

"-6000 -7997 304.000 30.08! 1.342S * 3 1.32S0 * 0 1.536S * 0 I*.259 * 0
7900 -7697 303.602 30*652 1.3379 103204 1.1343 1.2IS7"-7800 -7797 303.604 3094S4 1.3334 1.3159 1.S300 1.2490

"-7700 -7697 303.406 30.125 1.3266 1.3114 1.1258 1,1405
-7600 -7597 303.207 30*0157 1.324Z 1.3069 1.521S 1.24P1"-7S00 -7497 303.009 190G69 1.3197 1.3024 1.S173 1.23f6
-7400 -7397 302.811 29.661 1.3152 102960 1.5131 10231
-7300 -7297 309.613 29.463 1.3106 1.293b 1.5069 1.2311"7200 -7190 30.415 290.265 1.3061 1.2891 I.SC47 1*2243
"-7100 -7098 302.211 290067 193017 1.2646 I.oSOS 102249

"-7000 '-6990 302*019 20.069 1.2972 * 3 1.2602 * 0 1.4963 • 0 1.2215 0
-t,900 -6090 301.020 Z6.670 1 '927 1.2751 1.4921 1.21RI

66000 -6798 301.622 204?72 1.63 1.2714 1.4860 1.2147
-6700 -6698 301.424 266274 1.2838 1.2670 1,4836 1.2113
"6600 -6590 301.226 20-076 1.2794 1.2627 1.4797 1.2079"-6100 -6498 3010028 27.878 1.2750 1.2SS3 1.4755 1.204i
-6400 -6398 300.430 27.680 1.2706 1.2539 1.4714 1.2011"-6300 -6290 300.632 27.482 1.2662 1.2496 1.4673 1.1976
"6200 -6196 300.434 2?7*84 102618 192453 1.4632 1.1944
"-6100 -6098 300.246 27.006 1.2574 1.2410 1.4$91 1.1911

"-6000 -5990 300.037 260.67 1.2131 * 3 1.2367 * 0 1.4510 * 0 1.1077 * 0"-S900 -5896 1990639 26.669 1.2467 1.2324 1.4S09 1.1844"-5000 -1790 299.641 26.491 1.2444 102281 104468 101811
"-5700 -S690 299.443 26*293 1.2401 1.2239 1.4427 1.1770"-5600 -9598 299.24S 260095 1.2350 1.2196 1.4307 1.1744
"-5500 -1499 299.047 25.097 1.2315 1021S4 1.4346 1.1711
-5400 -5399 29880049 21.699 1.2212 1.2111 1.4306 1.1670"-300 -S299 2980061 2,101 1.2229 i.k069 1.4266 1.164S
L-S00 -s199 290.042 2S.302 1.2107 1.2027 1.4225 1.1613"-5100 5SO99 290.254 25.104 1.2144 1.1905 1.410S 1.15s0

"S-000 -4999 290.056 240906 1.210a * 3 1.1944 * 0 1.414S * 0 1.1147 * 0"-4900 -4899 297.618 240708 1.2060 1.1902 1.4105 1.1514
-4000 -4799 297.660 24.110 1.20108 1.1860 1.406S 1.14R2

-4700 -4699 297.462 24.312 1.1976 1.1819 1.4026 1.1449
-4600 -4599 297.264 24.114 1.1934 101770 1.3986 1.1417
-4500 -4499 297.066 23.916 1.1892 1.1736 1.3946 1.130S5
-4400 -4399 296.067 230717 1.1650 1.1695 1.3907 1.13S2
"4300 -4299 296.669 23.119 1.1009 1.1604 1.3867 1.13P0
-4200 -4199 296.471 23.321 1.1767 1.1613 1.3026 101208"4100 -4099 296.273 23.123 1.1726 1.1173 1.3789 1.12R6

-4000 -3999 296.075 22.92S 1.1605 * 3 1.1532 * 0 1.3749 * 0 1.12?4 0 0
-3)00 -3099 29S.077 22.727 1.1644 1.1492 1.3710 1.1192"-3600 -3799 29S.679 22.S29 1.1603 1.1451 1.3671 1.1160

3700 -3699 29S.461 22.331 101562 1.1411 1.3632 1.1176
"-3600 -3S99 295.283 22.133 1.1522 1.1371 1.3N93 1.109?"-1S00 -3499 29S.004 21.934 1.1481 1.1331 1.3SSS 1.1061"-"400 -3399 294.086 21.736 1.1440 1.1291 1.3516 1.1033
-3300 -3299 294.688 21.538 1.1400 1.1251 1.3477 1.1002
"-3200 -3200 294.490 ZI.340 1.1360 1.1211 1.3439 1.0970
"-3100 -3100 294.292 21.142 1.1320 1.1172 1.3400 100939

"-3000 -3040 294.094 20.944 1.1280 * 3 1.1132 * 0 1.3362 * 0 1.0906 * 0
-2900 -21060 293.696 200746 1.1240 1.1093 1.3324 1.0077I-280 -2800 293.690 20.S48 1.1200 1.1054 1.32686 1.00645
"-2700 -2TO0 293.499 20.349 1.1160 O.101S 1.3247 1.0814
-2600 -2600 293.301 2045 1.1121 1.0976 1.3209 1.07M3
"-2SO0 -2So0 293.103 19.9S3 1.1082 1.0937 1.3172 1.07S2"2400 -2400 292.905 19.755 1.1042 1.00898 1.3134 1.0721"-2300 -2300 292.707 19.S57 1.1003 1.0059 1.3096 1.06a1"2200 -2200 292.509 19.3S9 1.0964 100821 1.3050 1.0660
"-2100 -2100 292.311 19.161 1.0925 1.0782 1.3021 1.06?9
"-2000 -2005 292.113 10.963 1.00086 * 3 1.0744 * 0 1.2983 * 0 1.0598 * 0
"-1900 -1900 291.914 10.764 1.0067 1.0705 1.2946 1.0680
"-1800 -1800 291.716 18.566 1.0009 1.0667 1.2908 1.0037
"-1700 -1700 291.518 16.368 1,0770 1.0629 1.2871 1.0107"-1600 -1600 291.3290 16.170 1.0732 1.0g91 1.2834 1.0477
-llo0 -1500 291.122 17.97,2 1.069. 1.0654 1.2797 1.0446"1400 -1400 290.924 17.774 1.0651 1.0116 1.2760 1.0416
-1300 -1300 290.126 17.576 1.0617 1.0470 1.2723 1.0386
-1200 -1200 290.520 ,?.378 1.0579 1.0441 1.2666 1.03%6
-1100 -1100 290.330 171800 1.0541 1.0•03 1.2649 1.0376



Table WV 119
4 Geometric Altitude. English Altitudes

Altitude Temperature Presure Density

Z (ft) H (ft) T (K) t (0C) P (mb) P/P0  p (kg/m 3 ) p/p0

"-90,0 -900. 306.986 39.836 1.3893 * 3 1.371d * 0 .lSele * 6 1.2913 * 0
-6900 -6904 305.790 32.640 1.3646 1%366% 1.1771 1.20??
-6800 -10,0 301.192 32*442 1.3199 1.361V 1.1731 1.2642
-6700 -6704 305.39* 32.24* 1.3752 1.35?2 1.S601 1.2006"-6600 -6604 30S.195 32.045 1.3701 1,3126 1.1644 i.1771
"-SO0 -6S03 3040997 31.067 1,3616 1.3460 11,601 102736"-6*00 -6403 304.799 310649 1,3612 1.343* 1.1e16 102700
-6300 -6303 304*600 31.410 1.356S 103311 1.S511 1.2665"-6200 -6203 304.402 31.212 1.3519 1.3342 i.1472 1.2630"-8100 -6103 304.204 31.0S1 1,3073 1,3297 1.S429 192591

"-6000 -0003 304.006 30.6S6 1.342T * 3 1.3211 * 0 1.536? * 0 1.2160 * 0
-7900 -7903 303.*87 30*617 1.3361 1.3206 1.S3*4 1.2126
-7600 -?703 303.609 30.419 1.333S 1.3160 1.S301 102491
-1700 -7703 303.411 30*261 1.32d9 1.3115 1.1259 192456
-7600 -7603 303.212 30.062 1.32*4 1.3070 1.5216 1.04r2
-7190 -?S03 303.014 29o#64 1.3198 1.3022 1.17* i.2387
-7400 -7?03 302.616 29.666 1.3113 1.2981 1.5132 I.2353
-7300 -?303 302.618 290466 1,3100 1.2936 i.1090 1.2316
-7200 -7202 302.049 29.269 1,3063 1.2692 1.1046 i.22R4
-7TO0 -7102 302.221 29.071 1,3016 1.2647 1.1006 1.220

-7000 -7002 302.023 20.673 1.2973 * 3 1.2603 a 0 1.4964 * 0 1.2216 4 0
-6900 -6902 301.82S 26.671 1.2928 1.2759 1.4922 1021M1
-6600 -6602 301.626 26.476 1,268* 1.2711 1.4661 1.21*7
-6700 -6702 301.426 26.278 1.2639 1.2671 1.4639 1.2113
-6t00 -6602 301.230 28.060 1.2795 1.2627 1.0790 1.2060
-6500 -6502 301.032 27*.82 1.2751 1.2584 1.4716 1.2046
-6400 -6402 300.633 27.683 1.270b 1.2540 1.4715 1.2012
-6300 -6302 300.63S 27.405 1.2663 1.249? 1.467* 1.1976
-6200 -6202 300.437 27.267 1.2619 1.24S4 1.4632 1.194S"6100 -6102 400.239 V7.069 1.2575 1.2411 194S91 1.1911

"-6000 -6002 300.0*04 6.690 1.2S31 * 3 1.2368 * 0 1.4110 a 0 1.1874 * 0
-1900 -1902 299.642 26.692 1.2486 1.2325 1.4110 1.164S"-1600 -802 299.644 26.494 1.2445 1.2282 1.4469 1.1611
-1700 -1702 299.4*6 26.296 1.2*01 1.2239 1.4428 1.1776
-1600 -5602 299.2*4 26.098 1.2356 1.2197 1.4387 10174S
-1100 -1101 299.049 2S.899 1.231S 1*2154 1.4347 1.1712
-5400 -1401 29.011S 2S.701 1.2273 1.2112 1.4307 1.1679
-5300 -1301 296.653 2S.S03 1.2230 1.2070 1.4266 1.1646
-1200 -S2O1 296.4S5 20.30F 1.2167 1.2026 1.4226 1.1613"-5100 -5101 299.2S6 2S.1Ca 1.2145 1.1986 1.4146 141580

"-1000 -S410 296.058 24.906 1.2102 * 3 1.1944 * 0 1.4146 * 0 1.1147 * 0"4900 -*901 297.660 24.710 1.2060 1.1902 1.4106 1.1511
-4600 "-601 297.662 24.512 1.2016 1.1661 1,4066 1.1482
"-4?00 -4701 297.464 24.31* 1.1976 1.1619 1.4026 1.1410
-4600 -*601 297.265 24.11S 1.193* 1.1778 1.3986 1.1417"-4*00 -4501 297.06? 230.917 1.1892 1.1737 1.3947 1.13AS"4*00 -4401 296.669 23.719 1.1611 1#16'Db 1.3907 1.1313"-4300 -4301 296,671 23.121 1.1609 1.1655 1.3668 1.13P0"4200 -*201 296,473 23.323 1.1766 1.1614 I.3U26 1.1268
"-4100 -4101 296.274 23.124 1.1726 1.1173 1.3769 1.1256

"-*000 -4001 296.076 22.926 1.1681 * 3 1.1032 * 0 1.37S0 * 0 1.1224 0 0"-3900 -3901 29S,.78 22.728 1,1644 1014W 1.3711 1,192
-3800 -3801 29S.660 22.S30 1.1603 1.1452 1.3672 1.1160
"-3700 -3701 295.462 22.332 I.1562 1.1411 1.3633 ,I.19"3600 -3601 29S.263 22.133 1.1522 1.1371 1.3194 101097"-3SO0 -3101 29S.065 21.935 1.1461 1.1331 1.3S1 1.1065
-3400 -3401 294.887 21.737 1.1441 1.1291 1.3116 1.1034"-3300 -3301 294.689 21.539 1.1400 1.12S1 1.3478 1.1002
-3200 -3200 294.491 21.341 1.1360 101212 1,3439 1.0971
"-3100 -3100 294.293 21.1*3 1.1320 1117?2 1.3401 1.0939

"-3000 -3000 294.094 20.94* 1.1260 * 3 101132 * 0 1.3362 * 0 1.0908 * 0
-2900 -2900 293.896 20.746 1.1240 1.1093 1.3324 1.0867
-2800 -2000 293.698 20.148 1.1200 . .10*4 1.3266 1.084*
-2700 -2700 293.500 20.310 1.1161 1.1015 1.3248 1.0614
-2600 -2600 293.302 20.152 1.1121 1.0976 1.3210 1.0763
"-200 -2500 293.103 19.9S3 1.1082 1.0937 1.3172 1.0142
-2400 -2400 292.901 19.150 1.1042 1.0898 1.3134 107 1"-2300 -2300 292.70? 19.117 1.1003 1.0859 1.3096 1.0691
-2200 -2200 292.109 19.319 1.0964 1.0621 1.3016 1.0660
-2100 -2100 292.311 19.161 1.0925 1.0?82 1.3021 1.06P9

"-2000 -2000 292.113 18.963 1.0886 6 3 1.07*4 * 0 1.2983 0 1.0199 * 0
-1900 -1900 291.914 1e.7b.. 1.0847 1.0706 i.2946 1.0166
"-1800 -1600 291.716 186.666 100609 100667 1.290h .051?
"-1700 -1700 291.S16 18.368 1.0770 1.0629 1.28?1 1.0107"1600 -1600 291.320 18.110 1.0732 1.0191 1.2834 1.0477
"-1100 -1100 291.122 17.972 1.0693 . 1.0554 112797 1.0446
-1400 -1400 290.924 17.774 1.0655 I.UsI6 1.2760 1.0416
-1300 -1300 290.726 17.57L t.0617 1.047d 1.2723 1.0386
-1200 -1200 290.527 17.377 1.0579 1.0441 1.2666 1.03S6
-1100 -1100 290.329 17.179 1.0141 1.0403 1.0649 1.0326



120 Table IV
Goopotentlal Altitude, English Altitudes

Altitude Temperature Premure Density

:H: :(f) :0 (f t) T (K) t 0 ) P(mb) P/P0  p (kg/rn3)

-3000 -lg 9.31 1.0 .G050 3 1.0300 0 1.8612 a 0 .0196 0-9,020993 1.3 164466 1.0329 3.&S7o 1.0866-000 000 209.73% 10.515 1.0420 1.0091 1.2539 1.0230-700 -?00 209.5? 16934? 190391 1.0135 loolS03 1.0206-600 -600 209.339 16.l69 1,03S4 Lo0t)$ 1.246? 1.01?,-S00 -Soo 209.1*1 15.991 1.0316 100161 1.2430 100107-*00 -400 200.943 1I.7M 1.0279 1.01*5 1.23%'. 1.0114-0 300 1600.%* ISOM9 1.11262 1.0108 1.8358 166604-200 -240 200.*10 11.390 1.6020 1001M2 1.2322 1.000%9-100 -100 260.3*0 151.419 1.0109 1,0036 10RE60 1.00P9
0 * 280.110 15.000 1.01325 3 1.00000 0 1.2250 4, 0 1.0o0o 0

t00 300 207.9111 1*.802 1.0095 9.9639 1 1.221* 9.9700 120o 200 20,7.714 14.004 11.0019 94,279 1.2170 9.9*16300 300 247.500 I*0004 1.0023 9.06910 1.21*3 N'191p5'00 400 287.310 1*.200 9.1000 * 9earib 142107 4.11411S00 000 207.164 14.010 9.910? 9.02046 1:*0 9.4S42,600e0 246.961 13.011 9091*7 9.7650 1 cQ36 9.4256

700 ?06 20,0.73 13.613 9.0760 9.7*90 10,441 907960
So0 000 200.501 13.41S 9.0*29 9.71*2 1,1464) 9.76A0
900 900 286.361 13.2j7 9.0072 9.0790 1.1931 907393tt I3000 1000 284.109 13.019 9.7710 .03 1 3.0 *0 910 -I1100 life R05.971, 12.623 9.7361 9.00600 1.1*01 9.Oo1PIk200 120 84S.773 12.623 9.002? 9.5730 3.1020 9*6SIS1300 1300 285.575 12.625 9.66S4 9.5390 1.0791 9.42%l1*00 1400 1011.371 12.227 9.4302 9.S043 1.3710 9.59671500 110 205.370 12.026 9.5951 9.4697 1.3721 9.508*13000 100 204.960 11:403 9:S402 9:4351 :1.107 99S401

18000 to 244.564 11.*34 9.4905 9.366* 1.1014 9*04384900 3900 204.380 11.236 9.4550 9.3322 1.1503 9.*5%T

2000 2000 29*.190 11.030 9.4212 *2 9.29600 1 1.15*9 *0 9.4j7?

2700 2 too 283.001 100640 9..386 9.0260 3.1331 9.2394200 2?6* 262.?03 10.642 9.3140. 9.0201 1.1441 9.30192900 2900 203.S940 .4 91 9.1961I*70'~. .3*144 94.141*
3000 2400 203.305 10.20 9.01 *20902*4 9 .1 210 1 * 0 9 .3132
3100 3300 24R.009 98.650 9ý.0*77 900929 1.134S 9.32392?00 3200 203.010 9.650 9.021* 0.690* 1.13114 9.233b3300 330z 263.6032 0.S3 9462 .91 90.603 .13307 9.20093900 3*03 203.41* 0.26* 9019*79 0.39 .1 077 1?4 9.0*235

*3000 31001 Metal 0.000 9.9814 2 0.79624 1.120*#4 9.1512 13100 3100 201.0010 7.000 0.0,07 0.7057 1.013 8903200 3701 200.a20 7.670 9.* 901 .09733 1.09763 9.1239
33000 33001 2 0 0 . 7 0.0 020. 0091. 9* 9.0966
3900 3901 260.414 7.264 0.7030 4.41307 3.0912 9.904p
36000 *601 R80,918 o6 G0 21 0.730s? 3.1019 * ,.S9af -4300 *Vol 260.026 0.077 01.41859 4.6035 1.0006 0.05*2*200 *201 279.029 ?0.79 B0.162 600072 1.094* 8.9375
3900 3901 289.434 ?.203 808021 0.5090 1.0791 *0.76*
4000 *4003 279.2312 05 0.509 0SI 0.4736 1.0730 0.74*094100 *601 2790307 5.0?7 &.?L77 804*57 1.0846 8.75231.4700 *701 290.039 5.009 0.1820 8.5172.65 .0~4300 4301 17. ~ . 9 . 9 00 3 2 .0020 86 275,l*0 '91 270.442 6.491 0.4239 0.3510 1.0071 86.0*20
5000 5001 270.243 6.2093 0.307 * 0.30* 1 .05549 8.0174 -5100 1303 270.0*0 4.090 0.8992 0.2093 1.071* 0.59004200 4601 277.0*0 4.890 80. ?? 0.44503 1.06920.4*4300 5301 277.010 4.500 8.3305 8.217* 1.06S2 8.6953*4*00 4*01 276o640 *4.30 $0.905 8o.890 1.0420 8.51271100 5901 277.42* 4.0*9 0.423* 0.356 1.09058 9.6402
1000 5001 277.055 53.904 8.4*30? 0.1203 3.035S 6.416?1700 S1702 270.057 3.797 8.392 8.2093 3.03336.905000 1002 270.059 .0698 0.3618 0.07*3 1.0302 0.54095900 5i901 2?70.41 3.331 0.1500 0.0240 1*04027 a.s30
0000 %012 2?70.20 4.1302 890S992 0.0166 - 1.0429 Be0st??6Mo SU0L~0 2?76025 4.9104 0.00* 16.90 1.0306 6.3339
5200 0202 275.057 3.907 0.0539 8.91535 100375 8.46116300 S020 276.5.70 2.109 0.0205793510*002
0*00 902o 275.473 13107990 7 893 1.0333 8 435 400500S 012 2527 .2 .1613 41.043 1.0300 6.24090000 000O2 275.07* 3.311 7.9S00 8*0440 1.0053 a.3041

*40700 0702 274.Z60 31.72 7.1900 7.800135 1 .00229 8.135o
6200 0002 27S6860 2.520 7.0700 7#97750 9.99007 0.307

0900 0902 274.400 1.320 7.*020 7.*504 1.9002 0.131*

680 66e-" 6- - O2 170 *?09996816



Table IV12

Geometric Altitude, English Altitudes

Altitude Temperature rmr Duhy~

Z Ift0 H (ft0 T (K) t (-C) P (Mb) P/P0  p (k/N91 4

-lO0S -1000 290.13k1660901 1.050* 3 1.0366 4 1681033 0 16olo *
-969 -900 809.933 160.153 1.0*00 1.03PI 1.8170 3641866
-6oo -got, 2809.3 160.10 1.0426 160192 loss)* .06136

-70 -?00 209.137 16.347 1.0391 1.6191s 3.1103 106864
-600 -6000 809.330 10.109 11.03114 locale 1.a1*? loot??
-1040 -100 149.140 1110990 1.631t 1.0012 102430 3.0141
-*00 -406 280.908 1597941 1.0279 1.0314 1.839* l.0310
-300 -300 241.044 115019* 1.001* 11011414 1.8354 1.00*0t
-a0s -800 244.140 31.390 1.62011 1.0078 108321 1.41459
-100 -100 180.3*8 1150190 1.0109 140036 19:4136 tol00?9

0 41 240.150 15.000 1.013211* 3 1.60000 8 0 1.2111 6 1600006

t00 ISO 28079111 1*.402 1.009S 9.9639 -1 .1*990 -1
ass b pav.75L $#.seO 1,0051) 9.9879 1.2178 9.9410

300 300 207.556 14.400 1.0023 906920 1.8113 9.91?1
400 *00 2607317 14020? 9.9800 * 2 9.8610 10210? 9.01131
s00 1e0 Moist1 14.009 9.9107 9.8206 162072 9.41511
600 000 280.961 13.011 9,91*? 9.06b0 1*1036 9608%6
?00 700 2800.73 13.013 9,0700 907490 162611 9.0964
11110 1104 280.509 13041b 9.*849 90714a 1.1960 9.0*0t
900 900 280.36? 13921? 9.0072 9.6790 1.1931 9.7393

1000 3006 800.169 13.019 9.7710 a 9.*630 -1 1.1890 0 90714?-
1100 1100 111.971 12.0821 9.7361 9.6000 1.1861 9.00,1
Me0 1800 2805.73 18.023 9.7007 9.1739 141082 9.01S3
1300 1300 28S.574 12.424 9.06S* 99S390 .101911 9e62r1
1*00 1*00 28S.376 12.880 4.6303 9.50*3 3141M 9.1596?
1100 1100 8011700 11.008 9.5912 9.469? 161721 9011014
1000 1000 2414.966 11.830 9.1002 9.4352 .1*167 0.1*02
1700 1700 2608.72 11.032 9.1293 9.0008 1.1018 9.1120
1000 1000 284*.S0 119434 9.0901S 9.300* 1.110 9.*803
1900 1900 284*.30 11.236 9.*919 9.3322 1.1103 9.01%0

8000 8000 200.160 11.038 9.4213 2 9.29031 1 1.19*9 * 9.4*87
8100 8100 203.990 10.080 9.3600 9.26*1 3.11515 9.3999
8800 8800 H03.792 10.6*2 9,3181 9.2302 1.1*01 4.3770
8300 8300 863.19* 10.**4 9.3102 9.190* 1.110? 9.3448
8*00 Z%00 803.390 10.2*6 9.24*1 9.1087 1.1413 9.316*
8100 81060 803.197 10.0*? 9,2100 9.1291 1.1379 9.2800
8000 8000 280.999 9.0*9 9.2161 9.01916 1.13*#5 9.2611
8700 8700 202.801 9.051 9.1022 9.00621 1.1311 9.2336
8000 8000 208.003 0.013 9.1*09 9.0888 1.127? 9.20.11
8900 8900 2808.05 9.25b 9.11*0 0.9956 1.1244 9.1707

3000 3000 282.207 9.017 9.0013 *2 5.99025 -1 l.1Mo # 0 9.1513-
3100 3100 292.009 0.619 9.0*70 8.929b 1.1177 9.12*0o
3200 3200 281*811 8.661 9.0145 8.8966 1.1144 9.0907

30 329281.019 7.046 0.60812 86.73 1.110 .90*09
3700 3099 2800.01S 7.27b 8,98- 8.78331 1.1077 9.9012I'3000 3190 2810021? 7073 89.150 11.7084 1.109*5 .9300
3900 3099 2811.819 7.271 0.7030 S.OW0 110912 9.9407

*000 3999 280.227 7.07? 8.7513 o 2 0.6368 1 I 1.089 *0 0.6811 1
*100 0099 280.029 6.879 0.7100 0.60*0 1.08*? 8.01*0
*200 *199 279.031 0.601 8,686* 0.1728 1.081* 8.8270
0300 *899 27-D.632 0.002 0.01*2 C.S430 1.0781 0.0012
4*00 4399 879.030 0.80* 8.6220 8.5093 1.07*9 RO77*
0100 *099 879.236 60.06 8.1099 0.0770 1.071? 60.783
0600 *199 279.030 5.688 8.5900 0.4001 1.068* 60.219
0100 *099 270.*60 1.090 0.9201 0.41*06 1.0612 6.6950
4000 4799 278.*68 .049a 4,49*03 0.3038 1.0620 8.6693
0900 0099 870.00* 1.29* 0,0626 0.3180 looses 8.6431

1000 0999 286.846 1.096 8.0311 2 8 8.3208 1 1.0550 0 0.0170 -1

1100 5099 278.448 0.690 8.3996 61289'7 1.052* 8.5909
1800 5199 277.050 0.700 8.3082 8.2187 1.0492 8.10*9
5300 1899 277.658 40.90 8.3369 6.8279 1.0460 a.s390
1000 1399 277.450 4.304 0.3017 0.1973 1.0*29 0.1131
1100 1*99 277.810 0.106 8.8706 6.166* l.0397 8.4873
1600 1998 277.010 3.900 0.203b 6.1318 1.0365 8.4615
1700 1698 276.000 3.710 8.2126 8.10S2 1.033* 8.43%8
1000 5790 270.6.2 3.512 0,101a 8.07*8 1.0302 8.0102
5900 1098 270.000 3.31* 0.1911 8.0405 1.0271 8.3846

0000 S1998 270.200 3.1130 .1204 2 8.01*2 1 1.02*0* 0 8.3590 -I0100 6090' 270.060 Z.910 0.0899 7.9841 1.0209 0.33360800 6198 271.870 8.780 G.019*4 7.91*1 1.0178 8.3082
6300 0298 li?.072 26S22 8.0091 7.9241 1.0,06 0.2020
6*00 0390 23.4.74 2.02 709900 7.8942 1.0115 8.867
0500 0098 71.276 2.180 7.9607 7.8644 1.0005 8.8233
66000 0198 2?5*018 1.928 7,9380 7.8340 1.0054 8.2071
0700 0098 270.000 1.730 7.9086 7.8052 1.00-3 8.1620
0000 6198 274.602 1.532 7.8787 7.7757 9.990~ 1 8.1570
0900 0098 270.080 1.334 7.0*09 7.7*63 9.9617 041320



122 Table IV
Geopotential Altitude, English Altitudes

Altitide Temperature Pressure Density

(f Z ft ) t C) P (mb) P/Pp (kg/m 3) P/Po

7000 ?002 274,282 1.132 7.81s5 * 2 7.1162 - 1 9.9304 - 1 8.1065 - 1

7100 7101 274.084 .934 7.7889 7.6870 9.8999 8.0916

7200 7202 273.886 *736 7.7593 7.6578 9.8695 8.0567
F7300 7303 273.687 S537 ?,7299 7.,S288 9.8391 8,0320

7400 7403 273.489 .339 7.7005 7.5998 9.8089 8.0072

7500 7503 273.291 .141 7.6712 7.5709 9.7787 7.9826

7600 7603 273.093 -.057 7.6420 7.5421 9.7485 7.9580

7700 7703 272.895 -. 255 7.6129 7.5134 9.7185 7.9334

7800 7803 272.697 -. 453 ?.5839 7.4848 9.6885 7.9090

7900 7903 272.499 -. 651 7.5550 7.4562 9.6586 7.884S

8000 8003 272.301 -. 849 7.5262 * 2 7.4278 - 1 9.6287 - I ?.8502 - 1

8100 8103 272.102 -1.048 7.4976 7?3994 9.5989 7.8359

8200 8203 271.904 -1.246 7.4688 7.3711 9.5692 7.8116

8300 8303 271.706 -1.444 7.4403 7.3430 9.5396 7.7874

8400 8403 271.508 -1.642 ?.4118 7.3149 9.5100 7.76:3

8500 8503 271.310 -1.840 7.3834 7.2868 9.4805 7.7392
8600 8684 271.112 -2.038 7.35S1 7.2589 9.4511 7.7152

8700 f,04 2?70.914 -2.236 7.3269 7.2311 9.4?17 7.6912
0800 b8O4 270.716 -2.434 7.2988 7.2033 9.3924 7.6673

8900 8904 270.518 -2.432 7.2707 7.1757 9.3632 7.6434

9000 9004 c7@.319 -2.631 7.2428 * 2 7.1481 - 1 9.3341 - 1 7.6196 -

9100 9104 270.121 -3.029 7.2149 7.1206 9.3050 7.5959
9200 9204 269.923 -3.2Z7 7.1872 7.0932 9.2760 7.5772

9300 9304 269.725 -3.426 7.1595 7.0659 9.2470 7.5486

9400 9404 269.527 -3.623 7.1319 7.'J86 9.2182 7.5250
9500 9504 269.329 -3.821 7.1044 7.0115 9.1894 7.5015
9600 9634 269.331 -4.019 7.0770 6.9844 9.1606 7.47r-

9700 9705 268.933 -4.217 7.0496 6.9574 9.1320 7.4547

9800 9805 268.,34 -4.416 7,0224 6.9305 9.1034 7.4313

9900 9905 268.536 -4.614 6.9952 6.9037 9.*746 7.4080

10000 10805 268.338 -4.812 6.9681 * 2 6.87M0 - 1 9.0464 - 1 7.3848 - i

10100 1015S 268.140 -5.010 6.9411 6.8504 9.0180 7.3616

10200 10205 267.942 -5.208 6.9142 6.8238 8.9897 7.33A5

10300 10305 267.744 -5.406 6.8074 6.7973 8.9614 ?.3154

10400 10405 267.546 -5.604 6.8606 6.7409 8.9332 7.2924

10500 10405 267.348 -5.802 6.8340 6.7446 8.9051 7.2695

10600 10605 267.149 -6.001 6.6074 6.7184 8.8773 7.2466

10700 10705 266.951 -6.199 6.7809 6.6922 8.8491 7.2237

10800 10806 266.753 -6.397 6.7545 6.6662 8.8211 7.2009

10900 10906 266.551 -6.595 6.7282 6.6402 807933 7.1782

31000 11006 266.357 -6.793 6,7019 * 2 6.6143 - 1 6.7655 - 1 7.1555 - I

11100 11106 266.159 -6.991 6.6758 6.5886 8.7378 7.1329

11200 11206 265.961 -7.189 6.6497 6.5627 8.7102 7.1103

11300 11306 265.763 -7.387 6.6237 6.5371 8.6826 7.0878

11400 11406 265.565 -7.585 6.5978 6.5116 8.6551 7.0654

11500 11506 265.366 -7.784 6.5720 6.4860 8.6276 7.0429

11600 11606 265.168 -7.982 6.--62 60.4606 8.6002 7.0206

11700 11707 264.970 -8,180 6.035 6.4353 8.5729 6.99P3

11800 11807 264.772 -8.378 6.4950 6.4100 8.5457 6.9761

11900 11907 264.574 -8.576 6.4695 6.3649 8.5185 6.9539

12000 12007 264.376 -8.774 6.4440 * 2 6.3i98 - 1 8.4914 - 1 6.9317 - I

12100 12107 264.178 -8*972 6.4137 6.3348 8.4643 6.9097

12100 12207 263.980 -9.170 6.3934 6,3098 8.4373 6.8976

12300 32307 263.781 -9.369 6.3683 6.2850 8.4104 6.8657

12400 12407 263.583 -9.567 6.343U 6.2602 o.3836 6.8437

12500 1?507 263.385 -9.765 6.3181 6.2356 8.3568 6.8219

12600 12608 263.187 -9.963 6.2932 6.2109 8.3301 6.8001

12700 12708 262.989 -10.161 6.2683 6.1864 8.3034 6.77m3

12800 12808 Z62.791 -10.359 6.2436 6.1619 8.2768 6.7566

12900 12908 262.593 -10.557 6.2189 6.1376 8.2503 6.7349

13000 33008 262.395, -10.155 6.1942 * 2 6.1132 - 1 8.2238 - 1 6.7133 -

13100 13108 262.196 -10.954 6.1697 6.0890 8.1975 6.6918

13200 23208 261.998 -11.152 6.1452 6.0649 8.1711 6.6703

13300 13148 261.800 -11.350 6.1209 6.0408 8.1449 6.64R9

13400 13409 261.602 -11.548 6.0965 6.0168 8,1187 6.6275

13500 13509 261.404 -11.746 6.0723 5,9929 8.0925 6.6061

13600 13609 261.206 -11.944 6.0482 5.9691 8.0665 6.5849

13700 13709 261.008 -12.142 6.0241 5.9453 8.0404 6.5636

13800 13809 260.810 -12.340 6.0001 5.9216 8.0145 6.54?5

13900 13909 260.612 -12.538 5.9762 5.8980 7.9886 6.5213

14000 14009 260.413 -12.737 5.9623 * 2 5.8745 - 1 7.9628 - 1 6.5803 -

14100 14110 260.215 -12.935 5.928b 5.R511 7.9311 6.41,2

14200 14230 260.017 -13.133 5.9049 5.827? 7.9114 6.45P3

14300 14310 259.819 -13.331 5.8813 5.8044 7.8858 6.4373

14400 14410 259.621 -13.529 5.8578 5.7811 7.8602 6.4165

14iOO 14510 259.423 -13.727 5.8343 5.7580 7.8347 6.3917

14600 14610 259.225 -13.925 5.8109 5.7349 7.6093 6.3749

14700 14710 259.027 -14.123 5.7876 5.7119 7.7839 6.3542

14800 14811 258.823 -14.322 5.7644 5.6,90 7.7586 6.3315

14900 14911 258O.630 -14.520 5.7412 5.6661 7.7333 6.3029



Table IV 123
Geometric Altitude, English Altitudes

Altitude I Temperature Pressure Density

Z ($ 0 H (ft) T (K) t (-C) P (Mb) P/P0  p (kg/rn3 ) p/p0

7000 6998 274:286 1.136 7.8192 * 2 7.7169 - 3 9.9311 - 1 8.1070 - 1
7100 7098 274.088 .938 7.7896 7.6877 9.9007 8.08?2
7200 7198 273.890 .740 7.7600 7.6586 9.8703 8.0973
7300 7297 273.692 .542 7.7306 7.e295 9.8399 8.0326
7400 7397 273.494 .344 7.7013 7.6005 9.8097 8.0079
7500 74)7 273.296 .146 7.6720 7.5717 9.7795 7?.932
7600 7547 273.098 -. 052 7,6428 7.5*29 9.7494 7.958a
7700 7697 272.900 -. 250 7.6138 7.5142 9.7193 7.9341
7800 7797 272.702 -.448 7.5848 7.48S6 9.6894 709097
7900 7897 272.904 -. 6*6 7.SS59 7.*571 9.6995 7.6883

8000 7997 02.306 -.84* 7.5271 * 2 7.4286 - 1 9.6296 - 1 7.8609 - 1
8100 8097 r'72.10i -1.0*2 7.4984 7.4003 9.5999 7.8366
8200 8197 *'71.910 -1.240 7.4697 7.3720 9.574 7.8124
8300 8297 271.712 -1.438 7.4*12 7.3439 9.5*06 7.7882
8400 8397 271.514 -1.636 7.4127 7.3150 9.5110 7.7641
8500 8*97 271.317 -1.833 7.38*4 7.2078 9.4815 7.7400
8600 8596 271:119 -2.031 7.3561 7.2599 9.4521 7.7160
8700 8696 270.921 -2.229 7.3279 7.2321 9.4228 7.6921
8800 8796 270.723 -2.427 7.2998 7.204 9.3935 ?.6682

8900 8696 270.525 -2.625 1.2718 7.1767 9.3643 7.643

9000 8996 270.327 -2.823 7.2439 * 2 7.1492 - 9.3352 - 1 7.62o6 -

9100 9096 270.129 -3.021 7.2160 7.1217 9.3061 7.5968
9200 9196 269.931 -3.219 7.1883 7.0943 9.2772 7.5732
9300 9296 269.733 -3.417 7.1606 7.0670 9.2482 7.5496

?*00 9396 269.535 -3.615 7.1331 7.0398 9.2194 7.5260
9500 9*96 269.337 -3.813 7.1056 7.0127 9o1906 7.50?5
9600 9596 269.139 -4.011 7.0782 6.9856 9.1619 7.4791
9700 9695 268.941 -4.209 7.0509 6,9586 9.1333 7.45S7
9800 9795 268.743 -4.407 7.0236 6.9318 9.1047 7.43 4
9900 989S 268.5*5 -4.605 6,9965 6.9050 9.0762 7.4091

10000 9995 268.347 -4.803 6.969* # 2 6.8783 - a 9.0477 - 1 7.3859 - 1
10100 14095 268.1*9 -5.001 6.9424 6.8516 9.0194 7.36?7

02 10195267.952 -198 6.915S 6.8251 8.9911 7.3396
30300 10295 267.79* -5.396 6.8887 6.7967 8.9628 7.3166
10400 1039S 267.556 -5.594 6.8620 6.7723 8.9347 1.2936
10SO0 10*95 267.358 -5.792 6.83S* 6.7460 8.9066 7.2707
10600 10595 267.160 -5.990 6.8088 6.7198 8.8786 7.2478
10700 10695 266.962 -6.188 6.78ez 6.69", 808506 7.2290
10800 1079* 266.76* -6.366 6.7560 6.6676 8.8227 7.2022
10900 1089* 266.566 -6.584 6.7297 6.64,17 8.7949 7.1795

11000 10994 266.368 -6.782 6.7034 # 2 6.6150 - 1 8.7671 - 1 7.1568 - 1
11100 11094 266.170 -6.980 6.s773 6.5900 8.7394 7.1342
11200 1119* 265.972 -7.170 6.6513 6.5643 8.7118 7.1117
11300 11294 265.774 -7.376 6.6253 6.5386 4.6843 7.0892
11*00 11394 265.977 -7.573 6.r99* 6.5131 8.6568 7.0667
11509 11*9* 269.379 -7.771 6.b736 6.4676 8.6294 7.0444
11600 11594 265.181 -7.969 6.5479 6.4622 8.6020 7.02P0
11700 11693 264.•03 -8.167 6.5222 6.4369 8.5747 6.9998
11800 11793 264.785 -0.365 6.4967 6.4117 8.6475 6.9775
11900 11893 264.587 -0.56? 6.4712 6.3866 8.5203 6.95S4

12000 11993 26%.389 -8.761 6.44598 2 6.3615 - 1 8.4933 - 1 6.9333 - 3
32100 12093 264.191 -80.959 6.4205 6.3365 8.4662 6.9112
12200 12193 263.993 -9.157 6.3952 6.3116 8.4393 6.8892
32300 12293 2630795 -9.355 6.3701 t.. a68 8.4124 6.8672

12*00 12393 263.598 -9.552 6.3450 6.2620 8.3856 6.8453

12500 12493 263.400 -90750 6.3200 6.2374 8.358 6.8235
12600 12592 263.232 -9.948 6.2951 6.2128 8.3321 6.8017
12700 12692 263.0,J -10.1*6 6.2703 6.1883 8.3055 6.7800

12800 12792 262.806 -10.344 6.2455 6.1638 8.2789 6.7583 C
12900 12892 262.608 -10.542 6.2208 6.1395 8.2524 6.7367

13000 12992 262.410 -10.740 6.1962 # 2 6.1152 - 1 8.2260 - 1 671%1 -1
13100 13092 262.212 -10.938 6.1717 6.0919 8.1996 6.6936
13200 13192 262.015 -11.135 6.1473 6.0669 8.1733 6.67?1
13300 13292 261.817 -31.333 6.1229 6.0428 8.1471 6.6507
13400 13391 261.619 -11.531 6.0986 6.0189 8.1209 6.6243
13500 13*91 261.421 -11.729 0.07*4 5.9950 8.0948 6.60R0 r'j
13600 13591 261.223 -11.927 6.0503 5.9712 8.0688 6.5867
13700 13691 261.025 -12.125 6.0263 5.9474 8.0428 6.56455
13800 13791 260.627 -12.323 6.0023 5.9230 8.0169 6.5444
13900 13891 Z60.630 -12.520 5.9704 5.9002 7.9910 6.5233

14000 13991 260.432 -32a,18 5.9546 * 2 5.8767 - 1 7.9652 - 1 6.5022 - 1
3*100 14090 260.234 -12.916 5.9308 5.8533 7.9395 6.4812
13200 14190 260.0J6 -13.114 5,9072 5.8299 7.9139 6.4603

1*300 14290 259.838 -13.312 5.8836 5.8066 7.8883 6.4394
14*00 1*390 259.640 -13.510 5.8601 5.7834 7.8627 6.4146
14500 1*490 259.442 -13.708 5.8367 5.7603 7.8373 6.3978
14600 14590 259.2*5 -13.905 5.8133 5,7373 7.6339 6.3170
34700 1*690 259.047 -14.103 5.7900 5.71*3 7.7865 6.3563
14800 '*790 258.8*9 -14.301 5.7668 5.691•4 7.7612 6.33%7
1*900 14889 258.651 -14.499 5.7*37 5.6686 7.7360 6.31911



124 Table IV
Geopotential Altitude, English Altitudes

Altitude Temperature Pressure Density

H T (K) t (0 C) P (mb) P/PO p (kg/rn 3 ) P/P 0

15000 35013 258.432 -14.718 S.7182 * 2 5.6434 - 1 7.7082 - 1 6.2924 - 1
15100 1511 258.234 -14.916 5.6951 5.6207 7.6830 6.2719
15200 15211 25S.036 -IS.114 5.6722 5.5980 7.6580 6.2514
15300 15311 257.838 -15.312 5.6494 5.5755 7.6330 6.2310
35400 15411 257.640 -15.510 5.6286 5.5530 7.6081 6.2107
15500 15512 257.442 -15.100 5.6039 5.5306 7.5832 6.1904
1560' 15612 257.243 -15.907 5.5813 5S5083 7.5584 6.1701
15700 15712 257.045 -16.105 5.5587 5.4060 7.5337 6.1499
15000 15012 2b6.847 -16.303 55362 5.4638 7.5090 6.1298
135900 15912 256.649 -16.501 5.5138 5.4417 7.4844 6.1047

16000- 16012 256.451 -16.699 5.4915 2 5.4197 - 1 7.4598 - 1 6.0896 - 1
16100 16112 256.253 -16.897 5.4692 5.3977 7.4353 6.0696
16200 16213 256.055 -17.095 5.4470 5.3758 7.4109 6.0497
16300 16313 255.857 -17.293 5.4249 5.3540 7.3865 6.0298
16400 16413 255.659 -17.491 5.4029 5.3322 7.3622 6.0099
16500 16513 255.460 -17.690 5.3809 5.3105 703379 5.9901
16600 16613 255.262 -17.888 5.3590 5.2889 7.3137 5.9704
16700 16713 255.064 -18.086 5.3372 5.2674 7.2896 5.9507
16800 16614 254.866 -18.284 5.3154 5.2459 7.2655 5.9311
16900 16914 254.660 -10.482 5.2937 5.2245 7.2415 5.9115

17000 17014 254.470 -18.680 5.2721 * 2 5.2032 - 1 7.2176 - .5.8919 - I
17100 17114 2S4.272 -18.878 5.2506 5.1819 7.1937 5.8724
17200 17214 254.074 -19.076 5.2291 5.1607 7.1699 5.8530
17300 17314 253.875 -19.275 5.2077 5.1396 7.1461 5.8336
17400 174135 253.677 -19.473 5.1864 5.1186 7.1224 5.142
17500 17515 253.479 -19.671 5.1652 S.0976 700908 5.7949
17(00 17615 253.281 -19.869 5.1440 5.0767 7.0752 S°775717700 17715 253.003 -20.067 5.1229 5.0559 7.0517 5,1565
17000 17815 252.085 -20.265 5.1010 5.0351 7.0262 5.7373
17900 17915 252.607 -20.463 5.0808 5.0144 7.0040 5.71o2

18000 18016 252.489 -20.661 5.0599 * 2 4.9938 - 1 6.9815 -I i.69a1 o 1
18100 18116 252.290 -20.860 5.0391 4.9732 6.9582 5.6801
18200 18216 252.092 -21.058 5.0103 4.9527 6.9349 5.6612
18300 18316 2S1.94 -21.256 4.9976 4.9323 6.9118 5.6423
18400 18416 251.696 -21.454 4.9770 4.9119 6.8887 5.6234
18500 18516 251.498 -21.6S2 4.9565 4.08916 6.6656 5.6046
18600 18617 251.300 -21.050 4.9360 4.8714 6.8426 5.5858
18?00 10717 251.102 -22.040 4o9156 4.8513 6.8197 5.5671
18100 18817 2S0.964 -22.246 4.8952 4.8312 6.7968 5.5404
18900 16917 250.706 -22.444 4,6749 4.8112 6.7740 5.5298

19000 19017 250.507 -22.643 4.8547 2 2 4.7912 - 1 6.7513 - 1 5.5112 -
19100 19118 250.309 -22.841 4.8346 4.7713 6.7286 5.4927
19200 19218 250.111 -23.039 4.8145 4.7515 6.7059 5.4742
19300 19318 249.913 -23.237 4.7945 4.7318 6.6834 5.4580
19400 19418 249.71S -23.435 4.7745 ,.7121 6.6608 5.4374
19500 19518 249.517 -23.633 4,7547 &,6925 6.6384 5.41Q1
19600 19618 249.319 -23.831 4.7349 4.6729 6.6160 5.4008
19700 19719 249.12A -24.029 4.7151 4.6534 6.5936 5.3826
19800 19819 248.922 -24.228 4.6954 4.6340 6.5713 5.3644
19900 19919 240.724 -24.426 4.6758 4.6147 6.5491 5.3462

20000 20019 246.526 -24.624 4.6563 # 2 4.S954 - I 6.5269 - 1 5.3281 -

20100 20119 248.320 -24.822 4.6368 '.)5762 6.5048 5.3101
20200 20220 240.130 -25.020 4.6174 -. 5570 6.4828 5.29?1
20300 20320 247.932 -25.218 4.5980 4'.5379 6.4608 5.2741
20400 20420 247.734 -25.416 4.5788 4.5189 6.4386 5.2562
20500 20520 247.536 -25.614 4.5596 4A4999 6.4169 5.2383
20600 20620 247.337 -25.013 4.5404 4.4810 6.3951 5.2205
20700 20721 247.139 -26.011 4.5213 4..4622 6.3733 5.2027
20800 20821 246.941 -26.209 4.5023 4.-4434 6.3516 .18540
20900 20921 246.743 -26.407 4.4834 .. 4247 6.3300 5.1673 1

21000 21021 246.545 -26.605 4.4645 2 4.4061 - I 6.3084 - 1 5.1497 - i
21100 21121 246.347 -26.803 4.4456 4.3875 6.2868 5.1321
21200 21222 246.149 -27.001 4,4269 4.3690 6.2653 5.1146
21300 21322 243.951 -27.199 4.4002 4.3505 6.2439 5.0971
21400 21422 245.753 -27.397 4.3896 4.3322 6.2225 S.0796
21500 21522 245.554 -271.96 4.3710 4.3135 6.2012 5.0622
21600 21622 245.356 -27.794 4.3525 4.2956 6.1799 5.0446
21700 21723 245.158 -27.992 4.3340 4.2774 6.1587 5.0275
21800 21823 244.960 -28.190 4.3157 4.2592 6.1376 5.0103
21900 21923 244.762 -28.388 4.2974 4.2412 6.1165 4.9930

22000 22023 244.564 -28.586 4.2791 * 2 4.2231 - 1 6.0954 - 1 4.9759 -
22100 22123 244.366 -28.784 4.2609 4.2052 6.0744 4.957
22200 22224 244.168 --28.982 4.2428 4.1873 6.0535 4.9416
22300 22324 243.969 -d9.181 4.2247 4.1695 6.0320 4.9246
22400 22424 243.771 -29.379 .*2067 4.1517 6.0118 4.9076
22500 22524 243.573 -29.577 1.1888 4.1340 5.9910 4.8906
22600 22625 243.37S -290775 4.1709 4.1164 5.9703 4.8737
22700 22725 243.177 -29.973 4.1531 4.0988 5.9497 4.8569
22800 22825 242.979 -3C.171 4.1353 4.0813 5.9291 4.8401
22900 22925 242.781 -300369 4,1177 4.0638 5.9085 4.8233

~ -- I



Table IV
Geometric Altitude English Altitudes 125

Aktitude Temperature Pressure Density

Z (ft Ht) ) TK) tC P' (mb) P/P 0  p(gr 3 ) pp
c " " 0 P/0

iS000 14989 258.453 -14.697 5.7206 * 2 5.6456 - 3 7.7109 - 1 6.2946 -15100 15069 258.2SS .14.895 5.6977 5.6231 7.6858 6.2741IS200 IS189 2S&-058 -15 ,092 5 6 45, 7 ,6608 6.2741

5.74 .6005 7.6358 6.25337
15300 IS289 2s7.860 -15.290 S.6519 5.5780 7.6358 6.2333
15400 15389 2S7.662 01$048 5.6292 5.5556 7.6109 6.213015500 15488 257.464 -i5.686 5.6065 5o5332 7.5861 6.19?715600 ISS88 257.266 -15.884 5.5839 5.5109 7.5613 6.172515700 15668 2S7.068 -16.082 5.5614 S.4886 7.5366 6.157215800 15788 256.871 -16.279 5.5389 5.4665 7.5119 6.1372
15900 15888 256.673 -16.471 5.5165 5.4444 7.4873 6.1121I6000 IS988 256.475 -16.675 $.4942 * 2 5.4224 - I 7,46'8 - 1 6.0971 - I16100 16088 256M277 -16.873 5.4720 5.400Z4 7.4383 6.0771
16200 16187 256.079 -17.071 5.4498 5.3765 7.4339 6.05?2
16300 16287 255.062 -17.266 5.4277 5.3567 7.3896 6.032316400 16387 255.684 -1?.466 5.4057 5.3350 7.3653 6.017516500 16481 255.486 -17.664 5.3838 5.313S 7.3631 5.992716600 16587 25S.288 -17.862 S.3619 5.2913 7.3169 5.973016700 16687 255.090 -18.060 !.3401 5.2703 7.2928 5.953316800 16786 254.893 -18.257 S.3184 5.98 7268S9337

1690C6 S.2486 7.268d 5.933717300 16886 254.695 -08,455 5.2967 4.2274 7.2448 5.914117090 16906 254.197 -18.653 S.2751 # 2 5,.2061 - 1 72•09 k 5.8'046-1MOO0 17086 254.299 -180851 S.2536 5.1849 ?.1971 5.675117200 17186 2S4.101 -19.049 5.2322 5.1i637 7.1733 58%17300 17Z86 253.904 -19.246 5. 1 85 1 2 , 4 55 ,83,;3
17400 37365 253.706 -19.444 5.185 5.1216 7,1258 5.61i017600 17415 253.50c -19.642 5.1683 5.1007 7.3022 5.797717600 17585 253.310 -19.840 5.1473 50079i 7.0787 5.777517700 17685 253.112 -20.038 5.1260 5.0590 7.0552 5.75q3
17800 17785 252:915 -20:235 5:1050 5.0382 7.0318 1 57402
17900. 17885 25.2.717 020.433 5.0841 5.0176 7.0084 5.721118000 179b4 252.519 -20.631 5.0632 6.9970 6.9851 1 5.7071
16100 18084 252.32J -20.829 5.0424 4.9764 6.9618 5.663118200 18184 252.123 -21.027 5.0216 4.9560 6.9386 5.664216300 18280. 251.926 -21.224 5.0010 4.9356 6.9155 5.645318400 18384 251.726 -21.422 4.960' 4.9152 6.8924 5.626538500 18484 251.530 -21.62U 4.9598 4.8950 6.8694 5.607218600 18583 251.332 -21,818 4.9394 4.8746 6.8464 5.58R.;18700 18683 251.135 -22.015 4.9190 b,8546 6.8236 5.570218800 18763 250.9.37 --22.213 4.8966 4.8346 6.8007 5.551618900 18883 250.739 -22.411 4.8784 4.8146 6.7779 S.5330
19000 18983 250.541 -22.609 4.8582 v 2 4.7947 - 1 6.7552 S 1 5.5144 - 119100 19083 250.344 -22.806 4.8381 4.7748 6.7325 5.495919200 19182 250.146 -23.004 4.8180 4.7550 6.7099 5.477519300 19282 249.948 -23.202 4,7960 4.7353 6.6874 5.459119400 19382 249.750 -23.400 4.7781 4.7156 6.6649 5.440719500 19482 249.553 -23.597 4.7583 4.6960 6.6425 5427419600 19582 249.355 -23.795 4.7305 4.6765 6.62031 5.404219700 19681 249.157 -23.993 4.7188 S.6571 6.5078 5.38s419800 19781 248.959 -24.191 4.6991 4.6377 6.5755 5.367819900 19881 248.762 -24.388 4.6795 4.6183 6.5533 5.3497
20000 19981 248.564 -24.586 4.6600 * 2 4.5991 - 6 6.5312 - I 5.3316 - 120100 20081 248.366 -24.784 4.6406 4.5799 6.5091 5.313620200 20180 248.168 -24.982 4.6212 4.5607 6.4873 5.295620300 20280 247.971 -25.179 4.6019 4.5417 6.4651 5.277620400 20380 247.773 -25.377 4.5826 4.5227 6.4432 5.259720500 20480 247.575 -25.575 4.5634 4.5037 6.4213 5.241920600 20580 247.377 -25.773 4.5443 4.4849 6.3995 5.224120700 20679 247.180 -25.970 4.5252 4.4661 6.3778 5.206420800 20779 246.982 -26.168 4.5062 4.4473 6.3561 5.188720000 20879 246.784 -26.366 4.4873 4.4286 6.3345 5.1710
21000 20979 246.587 -26.563 4.4684 * 2 4.4100 - 1 6.3129 - 1 5.1534 -21100 21079 240.389 -26.761 4.449a 4.3915 6.2914 5.135821200 21178 246.191 -26.959 4.4309 4.3730 6.2699 5.118321300 21278 245.993 -27.357 4,122 4.3545 6.2485 5.100821400 21378 245.796 -27.354 4.J936 4.3362 6.2272 5.083421500 21478 245.598 -27.552 4.3751 4.3170 6.2059 5.06,021600 21578 245.400 -27.750 4.3566 4.2996 6.2847 5.046721700 21677 245.203 -27.947 4.3382 4.2815 6.1635 5.033423800 21777 245.005 "28.145 4.3198 4.2633 6.1424 S.014221900 21877 244.807 -28.343 4.3016 4.24S3 6.1233 4.9970
22900 21977 244.609 -26.541 4.2833 * 2 4.2273 - 6 8.1003 - 1 4.979q -22100 22077 244.412 -28.736 4.2652 4.2094 6.0793 4.96??22200 22176 244.214 -28.936 4.2473 4.191• 6.056' 4.945722300 22276 244.016 -29.134 4.2290 4.1737 6.0376 4.92822400 22376 243.619 -29.331 4.2110 4.1560 6.0168 4.911722500 22476 243.62 -29S.529 4.1931 4.1383 5.9963 4.894722600 22576 243.423 -29.727 4.1753 4.1207 5.9754 4.877922700 22675 243.226 -29.9,'4 4.1575 4.1031 5.9548 4.661022600 22775 243.028 -30.122 4.1398 4.0856 5.9342 '.844222900 22875 242.830 -30.320 4.1221 4*J682 5.9137 4.8275

2 jJ+•:Jl.Ii/+ •r+m=•++•p/r++.... +*• + +L: +A•+ I•:+++ •+ =l .d+• i +:2i+••L 
+ + £•i: ,: . P+<2L+baz 5.913? 

2 4.8 2 ?" S +:++ ++ i tt :+2• +12:: + • 'l



126 Table IV
Geopotential Altitude, English Altitudes

Altitude Temperature Pressure I Density

"H (ft) z (fZt) T (K) t C P(mb) P/P 0  p (kg/m 3 ) P/PO

23000 23025 242.583 -30.567 4.1000 * 2 4.0464 " 1 5.0880 - I 4.8066 6 123100 23126 242.384 -30.766 4.0825 4.0291 5.8676 4.78923200 23226 242.186 -30.964 4 6649 4.0118 5.8472 46773223300 23326 241.988 -310162 4.0475 3.9946 5.0269 4.75?,623400 23426 241.790 -31.360 4.0301 3.9774 5.6066 4.740123500 23527 241.592 -31.556 4.0128 3.9603 5.7864 4.723623600 23627 241.394 :31.756 3.9955 3*9433 5.7662 4.7071237&0 23727 241.196 -31.954 3.9783 3.9263 5.7461 4.690723800 23827 240.998 -32.152 3.9612 3.9094 5.7260 4.67432.1900 23927 240.800 -32.350 3.9441 3.8925 5.7060 4.65RO
24090 24028 240.601 -32*549 3.9271 * 2 3.8757 1 1 5.6861 4 I .6417 - 12410 # 24128 240 ,403 -32 .747 3.9101 3 .8 S90 S.6662 4 .625 4
24 0040.20 S "32. 5 3 ,8932 3 .8423 S.6463 4.6 OQ224300 24328 240.007 -33.143 3.8763 3.8256 5.6265 4.593124400 24429 239.809 -33.341 3.8593 3.8091 5.6068 4.577024500 24529 239.611 -33.539 3.8428 3.792ý. 5.5811 4.5609
24600 24629 239.413 -34.737 3.8261 3.7761 5.5675 4.544924700 24729 239.214 -33.935 3.8095 3.7597 S.S479 4.52A9Z48Q0 24830 239.016 -34.134 3.7938 3*7434 5.5?84 4.517924900 24930 238.810 -34.332 3.7765 3.7271 5.5089 4.4971
25000 25030 238.620 -34.530 3.7600 * 2 3.7109 - i 5.4895 - 1 4.4812 - I25100 25130 238.422 -34.728 3.7437 3.6947 5.4701 4.46S25200 25230 238.224 -34.926 3.7273 3.6786 5.4508 4.449625300 25331 238.026 -35.124 3.7111 3.6625 5.4315 4.433925400 25431 237.828 -35.322 3.6949 3.6466 5.4123 4.416225500 ?"531 237.630 -35.520 3.6787 3.6306 5.3931 4.407626600 25631 237.432 -35.719 3.6626 3.61-47 5.3740 4.387025700 25732 237.233 -35.917 3.6466 3.5989 5.3550 4.371425800 25832 237.035 -36.115 3.6306 3.5831 5.3360 4.35S9
25900 2S932 236.837 -36.313 3.614? 3.5674 S.31?0 4.3404

26000 26032 236.639 -36,311 3::988 * 2 35518- 5.2981 - 1 4.32O0 -26100 26133 236.441 -36.709 3.5830 3.5362 5.2792 4.3096
26200 26233 236.243 :36.90? 3.56?3 3.5206 5.2604 4.2942
2630: 26333 236.05 37.o105 3.:516 3.5051 5.2417 4.2T892640. 26433 23S.847 -37.303 3.539 3.04897 5.2230 4.2637
265:: 26534 235.648 -37.502 3.5204 3.4743 5.2043 4.248426600 26634 235.450 -37.700 3.5048 3.4590 5.1858 4.233326700 26734 235.252 -37.898 3.4894 3.4437 5.1672 4.218126800 26834 235.054 -38.096 3.4739 3.4285 5.1487 4.203026900 26935 234.8568 3.4586 3.4133 5.1303 4.18n027000 27035 234.658 -38.492 3.4433 * 2 3.3982 - .5,1119 - 1 4.1730 -27100 27135 234.460 -38.690 3.4280 3.3832 5.0935 4.158027200 27236 234.262 -38.888 3.4128 3.3682 5.0752 4.143127300 27336 234.063 -39.087 3.3977 3.3532 5.0570 4.12A2
27400 27436 233.86S -39.285 3.3826 3.3384 S-0388 4.1133
27500 27536 233.667 -39.483 3.3676 3.3235 5.0207 4.09n527600 27637 233.469 -39.681 3.3526 3.3087 5.0026 4.083727700 27737 233.271 -39.879 3.3376 3.2940 4.9845 4.0690
-27800 2783? 233.073 -40.077 3.3228 3.2793 4.9665 4.054327900 27937 232.875 -40.275 3.3080 3.2647 4.9486 4.0397

420•q00 28038 232.677 -40.473 3.2932 * 2 3.2501 - 1 4.9307 - 1 4.0251 - 128100 26138 232.478 -40.672 3.2785 3.2356 4.9129 4.010528200 28238 232.280 -40.670 3.2638 3.2211 4.8951 3.996028300 28338 232.082 -41.068 3.2492 3.2067 4.8773 3.9815-8400 28439 231.884 -41.266 3.2347 3.1924 4.8596 3.967028500 28539 231.686 -41.464 3.2202 3.1781 4.8420 3.952628600 28639 231.488 -41.662 3.2057 3.1638 4.8244 3.938328700 28740 231.290 -41.860 3.1913 3.1496 4.8068 3.923928800 28840 231.092 -42.058 3.1770 3.1354 4.7R93 3.909728900 08940 2300894 -42.256 3,1627 3.1213 4.7719 3.89%429000 29040 230.695 -42.455 3.1485 * 2 3.1073 - 1 475.45 - 1 3.6812 -129100 29141 230.497 -42.653 3.1343 3.0933 4.7371 3.867029200 29241 230.299 -42.851 3.1201 3.0793 4.7198 3.852929300 29341 230.101 -43.049 3.1061 3.0651 4.7026 3.83829400 2944Z 229.903 -43.247 3.0920 3.0516 4.6854 3.824829500 29542 22I705 -43.445 3.0780 3.037a 4.6682 3A01o829600 29642 2290507 -43.643 3.0641 3.0240 4.6511 3.796829700 29742 229.309 -43.841 3.0502 3.0103 4.6340 3.782929800 29643 229.110 -44.040 3.0364 2.9967 4.6170 3.7690
29900 29943 2280912 -44.238 3.0226 2.9831 4.6000 3.75?i
30000 30043 226.704 -44.436 3.0089 * 2 2.9696 - I 4.5831 - 1 397413 - I
30100 30144 220.516 -44.634 2.9952 2.9561 4.5663 3.727630200 30244 228.318 -44.832 2.9816 2.9426 4.5494 3.713830300 30344 228.120 -45.030 2.9680 2.9292 4.5327 3.700130400 30444 227.922 -45.228 2.9545 2.9159 4.5159 3.606530500 30543 227.724 -45.426 2.9410 2.9026 4.4992 3.677830600 30645 227.525 -45.625 2.9276 2.8893 4.4826 3.659330700 30745 227.327 -45.823 2.9142 2.8761 4.4660 3.64S730800 30846 227.129 -46.021 2.9009 2.8630 4.4495 3.63?230900 30946 226.931 -46.219 2.8876 2.8499 4.4330 3.6180



Table IV 127
Geometric Altitude, English Altitudes

Altitude Temperature Pressure Density

Z OT) H (ft) T (K) [ (0C) P1mb) P/P0  p (kg/m3). P/pO

23000 229T5 242.0632 -30.518 4.1045 # 2 4.0500 - 1 5.8932 - 1 4.6108 1
23100 23074 242.433 -30.715 4.0869 4,0335 5.8720 4.7941
23200 23174 242.237 -30oQ13 4.0694 4.0162 5.6525 4."775
23300 23274 242.039 -31.111 '.0520 3.9990 5.6322 4.7609
23400 23374 241.842 -31.306 4.0347 3.9819 5.6119 4.7441
23500 23474 241.644 -31.506 4.017•4 3.9640 507917 4.7279
23600 23573 241.446 -31.704 '.00001 3o9478 5.7716 4.7115
23700 23673 241.249 -31.901 3.9829 3.9308 5.1515 4o6951I 23800 23773 241.051 -32.099 3.9658 3.9139 5.7315 4.67A7
23900 23873 240.053 -32.297 3,9407 3.e971 5.7115 4.6624

24000 23972 240.056 -32.494 3.9317 * 2 3.8803 - 1 5.6916 - I .642 - 1
24100 24072 246o451 -32.692 3.914e 3o8636 5.6717 4.6300
24200 24172 240.260 -32.890 3.8979 3.8469 5.6519 4.6138
24300 24272 240.063 -33,067 3.6B1; 3.8303 5.6321 4.5977
24400 24371 239.665 -33.285 3.8643 3.6138 5.6124 4.0516
24500 24471 239.667 -33.o483 3.8476 3.7973 5.5926 4.5655
24600 24571 239.470 -33.680 3.8310 3.7809 5.5732 4.S595
24700 24671 239.272 -33,876 3.8144 30764b 5.5536 4.5336
24800 24771 239.074 -3q.076 3.7976 307482 5.5341 4.5176
24900 24870 236.877 -3%.k73 3.7814 307319 5.5147 4.5016

25000 24970 236.679 -34*471 3.7650 * 2 3.7157 - 1 5.4953 - 1 4.4659 - 1
25100 25070 P38.462 -34.666 3.7406 3o6996 5.4759 4.4701
25200 25170 236.268 -34.063 3.7323 3.683S 5.4566 4.4544
25300 25269 236.086 -35.064 3.7161 3.6675 5.4374 4.4347
*5400 25369 237.869 -35.261 3,6999 3.6515 5.4182 4.4p.0
25500 25469 237.091 -35.45') 3,6b37 3.6356 5.3991 4.4074
25600 25569 237.493 -3b.657 3.6677 3.6197 5.3800 4.3916
25700 25068 237.296 -35,854 3,6517 3.6039 5.3610 4.37A3
25600 25766 237.096 -36,052 3.6357 3.5862 S.3420 4.3600
25900 25866 236.900 -36.250 3.6196 3.5725 5.3231 4.34%4

26000 25968 236.703 -36.447 3.6040 2 3.5568 - 1 5.3042 - 1 4.3300 - I
26100 26067 236.506 -36.645 3.5682 3.5412 5.2854 -.7
26200 26167 236.308 -36.842 3.5724 3.5257 5.2666 4.,. 3
26300 26267 236.110 -37.040 3.5568 3.5103 5.2479 4.2to,0
26400 26367 235.912 -37.238 3.5411 3.4948 5.2292 4026M)
26500 26466 2350715 -37.435 3.6250 3.4795 S.2106 4*2S3L.
26600 26566 23S.$17 -3"1633 3.5101 3.4642 5.1920 4.23R4
26700 26666 235.319 -37.831 3,4946 3,4469 5.1735 4.2233
26600 26766 235.122 -38.028 3.4792 3.4337 5.1551 4.20*2
26900 26865 234.924 -38.226 3.4639 3.4166 5.1367 4.1932

27000 26965 234.727 -38.423 3.4486 * 2 3.4035 - 5.1183 - 1 4.17P2 -I
27100 27065 234.529 -38.621 3.4334 3.3885 5.1000 4.1632
27200 27165 234.331 -3.8819 3.4a82 3.3735 5.0817 4.1483
27300 27264 234.134 -39,016 3,4031 3.3586 5.0635 4.1335
27400 27364 233.936 -39.214 3.3880 3.3437 5.0053 4.11a6
27600 27464 233.739 -39.411 3.3730 3.3289 5.0272 4.1039
27600 27564 233.541 -39.609 3.3580 3.3141 5.0092 4.0891
27700 27663 233.343 -39.807 3,3431 3.2994 4o9912 4.0744
27800 27763 233.146 -40.004 3.3283 3.264? 4.9732 4.0597
27900 27863 232.948 -40.202 3.3135 3.2701 4.9553 40451.

28000 27962 232.751 -40,399 3.2987 * 2 3.2556 - I 4.937s - 1 4.0305 1 I
28100 28062 232.553 -40.597 3.2840 3.2411 4.9196 4.0160
?8200 28162 232.355 -40.795 3.2694 3.2266 4.9018 4.0015
29300 28262 232.156 -40.992 3.2548 3.2122 4.6841 3.9870
26400 28361 231.960 -41.190 3.2403 3,1979 4.i666 3.9726
26500 26461 231.763 -41*387 3.226L 3.1836 4.6*488 3.95A2
28600 26561 231.565 -41.565 3.2114 3.1694 4o8313 3.9439
28700 28661 231.356 -41.762 3.1970 3.1S52 4.8138 3.9296
28800 28760 231.170 -41.980 3.1827 3.1410 4.7963 3.9153
28900 28860 230.972 -42.178 3.1684 3.1270 4.7789 3.9011

29000 28960 230.775 -42.375 3.1542 * 2 3.1129 - 4o.7615 - 1 3.8669 - 1
29100 29059 230.577 -42#573 3.1400 3.0989 4.7442 3.6776
29200 29159 230.380 -42.770 3.1259 3.0850 4.7269 3.B567
29300 29259 230.182 -42.968 3.1116 3.0711 4.709? 3.8446
29400 29359 229.985 -43.166 3,0978 3.0573 4,6925 3.8306
29500 29456 229.787 -43.363 3.0839 3.043b 4.6753 3.8146
29600 29558 229.569 -43.561 3.0699 3.0298 4.6583 3.10P?
29700 29658 229.392 -43.758 3.0061 3.0161 4.6412 3.7686
29600 29757 229.194 -43.956 3.042: 3.0025 4.6242 3.7749
29900 29857 220.997 -44.153 3.0285 2.9889 4.6073 3.7611

30000 29957 226.799 -44.351 3.0146 • 2 2.9754 - 1 4.5904 - 1 3.7473 - 1
30160 30057 228.602 -44.648 3.0012 2.9619 4.5736 3.7335
30200 30156 k28.404 -44.746 2.9876 2.94•65 4.5666 3.7196
30300 30256 228*20? -44.943 2.9740 2.9351 4.5400 3.7041
7040 30356 2268009 -45.141 2.9605 2.9218 4.5233 3.6925
30500 30455 227.812 -45.338 2.9470 2.9085 4.5067 3.67*9
30600 30555 227.614 -45#S36 2.9336 2.695J 4.4901 3.6603
30700 30655 227.416 -46*734 2.9203 2.8821 4.4735 3.6516
30800 30755 227.219 -45.931 2.9070 2.8689 4.4570 3#63R3
30900 30654 227.021 -464129 2.6937 2.#559 4.440b 3.6249

S- .. . . ., &J 4 & & g



128 Table IV
Geopotential Altitude, English Altitudes

Altitude Temperature Pressure Density

H (ft0 Z (ft0 T (K) It 0cC) 11 (m)/ p (kg/rn3 ) T P/P0
V 0

31000 31046 226.733 -46.417 2.8744 # 2 2t0•68 1 4.4165 - 1 3.6053 -
31100 31146 226#535 -46.615 206612 2.623d 4.4001 3.5919
31200 31247 226.337 -46.013 2."61 2.0109 4.3838 3.5?6
31300 31347 226.139 -47.011 2.08350 2.7980 4.3675 3*5643
3140o 31447 225S941 -47a209 2.86do 2.7651 4.3512 3.5520
31500 31S48 225.742 -47.408 2A1090 2.7723 4.3350 3.53A8
31600 31U46 225.544 -41.606 2.7961 2.7595 4.3188 3.5256
31700 31746 225.346 -47*804 2.7632 2.7468 4.3027 3.5124
31800 31649 225.140 -48.002 2.7704 207341 4.2866 3.4993
31900 31949 224.950 -48.200 2.7576 2.7215 4.2706 3.48t2

32000 32049 224.752 -48.398 2.7448 * 2 2.7089 - 4 4.2546 - 1 3.4732 -
32100 32149 224.554 -46.596 2,7321 2.6964 4.2397 3.4601
32200 32250 224.356 -48.794 2.7195 2.6839 4.2226 3.4472
32300 32350 224.157 -48.993 2.7069 2.6715 4.2069 3.4342
3249c 32450 223.959 -49,191 2.6944 2.6591 4.1911 3.4213
32500 32551 223.761 -49.389 2.6618 2.6468 4.1754 3.4085
32600 32651 223.563 -49.567 2.6694 2.6345 4.1597 3.394;6
32790 32751 223.365 -49.785 2.6570 7.6222 4.1440 3.3629
32800 32652 223.167 -49.983 2.6446 2.6100 4.1284 3.370132900 32952 222.969 -50.161 2.6323 2.5979 4.1128 3.3574

33000 33052 222.771 -50.379 2.6200 * 2 2.5856o I 4.0973 - 1 3.3447 -
33100 33153 222.572 -50.576 2.6078 2.5737 4.0818 3.3321
33200 33253 222.374 -- 0.776 2.5956 2.5617 4.0663 3.3195
33300 33353 222.176 -50.974 2.5635 2.5497 4.0510 3.3069
33400 33454 221.976 -51.172 2.5714 2.5376 4.0356 3.2944
33500 33554 221.780 -51.370 2.5594 2.5259 4.0203 3.2819
33600 33654 221.582 -51.568 2.54?4 2.5141 4.0050 3.2694
33700 33755 221.364 -51.766 2.5354 205023 3.9698 3.2570

, 33800 33655 221.166 -51.964 2.5235 2.4905 3.9746 3.2446
33900 3395S 220.986 -52.162 2.5117 2.4708 3.9595 3.23?3

34000 34056 220.789 -52.361 2.4999 * 2 a.4672 - 1 3.9444 1 3.2199 -
34100 34156 220.591 -52.559 2.4881 2.4555 3.9294 3.2077
34200 34256 220.393 -52.757 2.4764 2.4440 3.9144 3.1954
34300 343S7 220.195 -52.955 2.4647 2.4325 3.8994 3.183234400 34457 219.997 -53.153 2.4531 2.4210 3.0845 3.1710

34500 34557 2190799 -53.351 2.4415 2.4095 3.8697 3.1589
34600 34650 219.601 -53.549 2.4299 203991 3.8546 3.1468
34700 34756 219.403 -53.747 2.4184 2.3868 3.6401 3.1347
34800 34858 219.204 -53.946 2.4070 2.3755 3.8253 3.1227
34900 34959 219.006 -54.144 2.3956 2.3642 3.8106 3.1107

35000 35059 216.808 -54.342 2.384? • 2 2.3530 - 1 3.7960 - 1 3.0998 *

35200 35260 218.412 -54.738 2.3616 2.3307 3.7668 3.0749
35400 35460 218.016 -55.134 2.3391 2.3006 3.7378 3.0513
35600 35661 217.619 -55.531 2.3169 2.2666 3.7090 3.0277
35600 35662 2170.223 -55.927 2.2946 2.2648 3.6803 3.0043
36000 36062 216.827 -56.323 2.2729 2.2432 3.6518 2.9811
36200 36263 216.650 -56.500 2.2511 2.2217 3.6199 2.9540
36400 36464 216.650 -56.SO0 2.2296 2.2004 3.5852 2.926736600 36664 216.650 -56.500 2.2003 2.1794 3.5509 2.897 "
36800 36865 216.650 -56.500 2.1872 2.1585 3.5170 2.8710

37000 37066 216.650 -56.500 2.1662 * 2 2.1379 - 1 3.4833 - 1 2.8435 - I
37200 37266 216.650 -56.500 2.1455 2.1174 3.4500 2.0163
37400 37467 216.650 -56.500 2.1250 2.097e 3.4170 2.7694
37600 37668 216.1-0 -56.500 2.1046 2.0771 3.3843 2.7627
37800 37869 216.650 -56.500 2.0845 2.0573 3.3519 2.7363
36000 36069 2.60650 -56.500 2.0646 2.0376 3.3199 2.7101
36200 36270 :16.650 -56.500 2.0448 2.0181 3.2881 2.6842
38400 36471 216.650 -56.500 2.0253 1.9988 3.2566 2.6585
38600 38672 216.650 -56.500 2.0059 1.9796 3.2255 2.6330
38800 386M2 216.650 -56.500 1.9867 1.9607 3.1946 2.6079

39000 39073 216.650 -56.500 1.9677 # 2 1.9420 - 1 3.1641 - 1 2.5829 - 1
39200 39274 216.650 -56.500 1.9489 1.9234 3.1338 2.5582
39400 39475 216.650 -56.500 1.9302 1.9050 3.1038 2.5337
39600 39675 216.650 -56.500 1.9117 1.8867 3.0741 2.5095
39860 39876 216.650 -56.500 1.8935 1.8667 3.0447 2.4865
40400 40077 216.650 -56.500 1.8753 1.8508 3.0156 2.4617
&0200 40278 216.650 -56.500 1.8574 1.8331 2.9867 2.4382
40400 40478 216.650 -56.500 1.8396 1.8156 2.9562 2.4148
40600 40679 216.650 -56.500 1.6220 1.7982 2.9299 2.3917
40600 4080 216.650 -S6.500 1.8046 1.7610 2.9018 2.3686

41000 41061 216.650 -56.500 1.7873 * 2 1.7640 - 1 2.8741 - I 2.3462 - 1
41200 41282 216.650 -56.500 1.7702 1.7471 2.8466 2.3237
41400 43482 216.650 -56.500 1.7533 1.7304 2.8193 2.3015
43600 41683 216.650 -56.500 1.7365 1.7138 2.7924 2.2705
41800 41884 216.650 -56.500 1.7199 1.6974 2.7657 2.2577
42000 4•065 216.650 -56.500 1.7035 1.6612 207392 2.23f1
42200 42286 216.650 -S6.SO0 1.6072 1.66S1 2.7130 2.2147
42400 42486 216.650 -56.500 1.6710 106492 2.6870 201935
42600 42687 216.650 -56.500 1.6550 1.6336 2.6613 2.1725
42600 42688 216.650 -56.500 1.6392 1.6170 2.6359 2.1517



Table IV!• 129
Geometric Altitude, English Altitudes

Altitude Temperature Pressure Density

Z (ft) H (ft) T (K) t (0C) P (mb) P/Po p (kg/m 3 ) P/Po

31000 30054 226.824 -46.326 2.8605 * 2 2.8428 1 4.4241 - I 3.611 • I
31100 31054 226.626 -4•.524 2.6673 2.829b 4.4077 3.59A1
31200 31153 226.429 -460721 2.,542 2.8169 4.3914 3.5684
31300 31253 226.231 -460.19 208412 2.8040 4.3751 3.5715
31400 31353 226.034 -47.116 2.8281 2.7912 4.3589 3.5583
31500 31452 225.836 -47.314 2.8152 2,7784 4.3427 3.5450
31600 31552 225.639 -47.511 2.8023 2.7656 4.3265 3.5319
31700 31652 225.441 -47.709 2.7894 2.7529 4.3105 3.5187
31800 31752 225.244 -47.906 2.7766 2#7403 4.2944 3.5056
31900 31851 225.046 -48.104 2,7636 2.72?7 4.2784 3,4926

32000 31951 224.849 -46.301 2.7511 * 2 2.7151 - 1 4.2824 - 1 3.4795 - 1
32100 32051 224.651 -46.499 2.7384 2.7026 4.2465 3.4666
32200 32150 224.454 -48.696 2.7250 2.6901 442307 3.4536
32300 32250 224.256 -48.894 2.7132 2.6777 4.2148 3.4407
32400 32350 224.059 -49.091 2.7006 2.6653 4.1991 3.4276
32500 32449 223.801 -49.209 2.6882 2.6530 4.1833 3.41S0
32600 32549 223.664 -49.466 2.6757 2.6407 4.1677 3.4022
32700 32649 223.4bo -49.684 2.6633 2.6285 4.1520 3.3894
32800 32746 223.269 -49.861 2.6510 2.6163 4.1364 3.3767
32900 32648 223.071 -50.079 2.6367 2.6042 4.1209 3.3640

33000 32948 222.874 -50.276 2.6264 * 2 2.5921 - 1 4.1054 - 1 3.3513 - 1
33100 33048 222.876 -50.474 2.6142 2.5800 4.0899 3.33A7
33200 33147 2Z2.479 -50.671 2.6020 205660 4.0745 3.3261
33300 33247 222.261 -50.669 2.5899 2.5561 4.0591 3.3136
33400 33347 22.0864 -51.066 2.5779 205441 4.0438 3.3010
33500 33446 221.0866 -51.264 2,5658 2.5323 4.0285 3.2886
33600 33546 221.669 -51.461 2.5538 2.5205 4.0133 3.2761
33700 33646 221.491 -S1.659 2.5419 2.5087 3.9961 3.2637
33800 33745 221.294 -51.856 2.5300 2.4969 3.9829 3.251433900 3384S 221.096 -52*054 2.5182 Z.4852 3.9678 3.2390

34000 33945 220*699 -52.251 2.5064 # 2 2.4736 - 3*9526 1 3.226? 1
•.34100 34044 2200701 -S2.449 2.4946 2.4620 3.9177 3.2145

34200 34144 220.504 -52.646 2.4829 2.4504 3.9228 3.2023
34300 34244 220.306 -52.844 2.4713 2.4369 3.9078 3.1901
34400 34343 220.109 -53.041 2.4596 2.4275 3.6930 3.1779
34500 34443 219.911 -53.239 2.4481 2.4160 3.8781 3.1658
34600 34543 219.714 -539436 2.4365 2.4047 3.8633 3.'537
34700 34...1, 219.516 -53.634 2.4250 2.3933 3.8466 3.1417
34800 3470e 219.319 -53.831 .44136 2.3820 3.8339 3.1297P 34900 VtP42 219.122 -5S.026 Z.4022 2.3706 3.8192 3.j177 -

35800 35739 21. 45.806 2.3908 2 2.3596 1 3.8046 1 3.10 -1I
3 35 938 -2•1 6 Z+.950 -5•0621 2.3673 2.3373 3.7754 3.08?0
35400 38370 218.0134 -5.50016 2.3459 2.3152 3.7465 3.0584
3S600 3S339 217.730 -550411 2.3236 2.2932 3.7177 3.0349
35800 3S539 217.344 -55.806 2.3016 202716 356891 3.011S
36000 35935 216.950 -56.200 2.279? 2.2496 3.6607 2.9893
36200 36137 216.650 -56.500 2.2579 2.2264 3.6308 2.9639
36700 36337 216.650 -56.500 2.2364 2.2072 3.5062 2.932b
36600 36736 216.850 -56.500 2.2131 2.1861 3.5619 2.9077
36800 36735 216.650 -56.500 2.1940 2.0653 3.3Z79 2.8799

37000 36934 216.650 -6.SO0 2.1731 2 2.0146 1 3.4943 2.a753 I
37200 37131 216.650 -56.500 2.1523 2.1242 3.4610 2.82S3
37800 37333 216.650 -56.509 2.1318 2.1039 3.4290 2.7902
37600 3732 216.650 -56.500 2.1115 2.0o39 3.3953 2.7717
37800 37732 216.650 -6*500 4 .018 2.064• 3.3630 2.74S3
38000 37931 216.650 -66.500 2.0719 2.0943 3.3309 2.7191::38200 3813v 216-ý19 -56,: 2.051? 2.0249 3.2992 2.6932

• 38400 383;," r.• -S6 e> 2.0321 2o0056 3.2677 2.667b
S36600 3652q 6;6b• _0 .. 200128 1#96b4 3.2366 2.6421 ..
S3880o 3872O Z16.650 -Lu.500 1.9936 1.967b 3.2057 2.6169 +.

39000 38927 216.650 -56.500 1.9746 # 2 109488 - 1 3.1752 - 1 2.5920 - 1 ,
39200 39126 216.650 -56.500 1.9558 1.9302 3.1449 2.5673
39400 39326 216.650 -56.500 1.9371 1.9118 3.1149 2.5428
39600 39525 216.650 -56.500 1.9187 .or936 3.0852 2.51R6 - j
39800 39724 216.650 -56.5p 1.9004 1.8755 3.0558 2.4946
40000 39923 216.650 -56.5S 1.8823 1.8576 3.0267 2.4708
40200 40123 236.650 56.5. 1.6643 1.8399 2.9979 2.4472
40400 40322 216.650 -b6, 1.8466 1.8224 2.9693 2.4239
40600 40521 216.650 -56....1 1.8290 1.8050 2.9410 2.4008
40800 40720 216.650 -56.500 1.8115 1.7678 2.9130 2.3779

41000 40920 216.650 -56.500 1.7943 2 1.7708 2,8852 - 1 2.35•3 -
44200 41119 218.650 -56.500 1.7772 1.7539 2.8577 2.33?8
41400 41318 216.650 -56.500 1.7602 1.7372 2.8305 2.3106
41600 41517 216.650 -56.500 1.7435 1.7207 2.6035 2.28A6
41800 41716 216.650 -56.500 1.7268 1.7043 2.7768 2.2668
42600 41916 216.00 -56.500 1.7104 1.66%8 2.7503 2.2452
42200 42115 216.6%0 -56.500 1.6941 1.6719 2.7241 2.2238
42400 42314 216.650 56.500 1.6779 1.6560 2.6982 2.2026
42600 42513 216.650 -56.500 1.6620 1.6402 2.6725 2.1816
42800 42712 216.650 -56.500 1.6461 1.6246 2.6470 2.1608

.................................................. ............. ......
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Geopotential Altitude, English Altitudes

Altitude Temperature Pressure Density

H (t (Ft) T 7(K) t (0C) P (n)P/P 0  pk/n)P/p 0

'3000 43009 216.650 -S6.500 1.6235 *2 1.6023 -1 2.6107 -1 2.1312- /
43200 43290 21'.650 -56.500 1.6080 1.5870 2.5857 2.110043400 43491 2&6.6S@ -S6.500 1.5926 JO5718 2.9610 2.090643600 43691 2160.65 -S6.500 1.15774 1.5507 2.5369 2.0706
43800 43092 216.650 -50.500 1.5023 1.5418 2.S122 2.0500
44000 44093 216.650 -50.500 1.5473 1.5271 2.4882 2.0311
44200 44294 236.650 -56.500 1.5325 1.5125 2.4644 2.0117
44400 44495 216.050 -50.500 1.5109 1,4980 2.4408 1.992544600 44696 21.650S -S6.500 1.5033 1.4837 2.4174 1*9734
44800 *4496 2116.050 -50.500 1.4890 1.469b 2.3943 1.9545

45000 45097 2116.6159 -50.500 1.4747 2 1.4554- 1 2.3714- 1 1.9356 4
415200 45290 21.650S -56.500 1.4000 1.4415 2.3487 1.9173
45400 4S499 216.6110 -50.500 1.4460 1.4277 2.3262 1.0990
4#5600 45700 216.650 -56.500 1,4326 1.4141 2.3040 11.808045800 45903 216.650 -56.500 1.4191 1.4005 '.02819 1.SopO
46000 46102 216.050 -56.500 1.4055S 1.3871 2.2601 L.8450
46200 46303 216.050 -56.500 1.3921 1.3739 2.238S 1.527346400 46503 216.650 -50.500 1.3701 1.0607 2.2171 !.809946600 46704 216.650 -56.500 1.3656 1.3477 2.1959 1.7925
46000 46905 216.050 -56.500 1.3525 1.3348 2.1749 3.7754

47000 47106 216.650 -50.500 1.3396 *2 1.3220 -1 2.1S41 1 1.75o4-
47200 47307 216.650 -56.500 1.326? 1.3094 2.1334 1.7416 -
47400 47508 216.650 -56.500 1.3140 1.2969 2.1130 1.724947600 47709 216.050 -56.500 1.30IS 102845 2.0929 1.7004
47800 47910 236.650 -50.500 1.2690 1.2722 2.0720 1.69?148000 40111 216.650 -54.s00 1.2767 1.2600 2.0530 1.675940200 40312 216.650 -56.500 1.2645 102479 2.0333 1.6S99
48490 46513 216.650 -50.500 1.2S24 1.2360 2.0139 1.6440
40600 40714 216.650 -56.500 1.2404 1,de242 1.9946 1.62e340800 40914 210.650 -56.500 1.2285 i.2125 1.9755 1.61Z7

49000 4,9115 216.650 -56.500 1.2164 2 1.2009 1 1.9566 -1 1.5972-1
49200 49316 216.650 -56.500 1.2051 1.1094 1.9379 1.5020
49400 49517 216.650 -56.500 1.1936 1.1700 1.9194 15o
49600 49718 216.650 -50.500 1.1822 1.1667 1.9010 1.553049800 491D19 216.650 -56.SC. 1.1709 1.1556 1.0828 1.5370
50000 50120 216.650 -56.500 i.1597 1.144b 1.8040 1.5273I50200 50321 236.050 -56.500 1.1486 1.1336 1.6470 1.5077504.00 50522 216.650 -66.500 1.1376 1.1227 1.8293 1.4v334S0600 50723 216.650 -56.500 1.1267 1.1120 1.0118 1.4790
508600 509W4 216.650 -56.500 1.1159 1.1013 1.7945 1.4649
53000 51125 216.650 -56.500 1.1053 *2 1.0908 -1 107773 -1 1.4509 -1I
51200 51326 216.650 -56.500 1.0947 1.0804 1.7603 1.4370
514.00 51527 216.650 -56.500 1.0042 1.0700 1.743S 1.423253600 51726 216.650 -56.500 1.0738 1.0596 1.7268 1.4096,.
51800 53929 216.650 -56.500 1.0636 1.0497 1.7103 1.396152000 52130 216.650 -56.500 1.0534 1.0396 1.6939 1.362652200 52333 216.650 -56.500 1.0433 1.0297 1.6777 1.3695
52400 52532 216.650 -56.S00 1.0333 1.0198 1.6616 1.3564
52600 52733 236.650 -56.500 1.0234 1.0101 1.6457 1.343S
52000 52934 236.650 -56.500 1.0137 1.0004 1.6300 1.3306
53000 53135 216.650 -S6.500 1.0040 # 2 9.908? 2 1.6144 -1 1.3179 1
53200 53336 216.650 -56.500 9.9439 # 1 9.8139 1.5990 1.30%3
53400 53S37 216.050 -56.500 9.6666 9.7200 3.5037 1.2920
53600 5373a 216.650 -56.500 9.7546 9.6270 3.56A5 1.P804
53800 53939 216.650 -56.500 9.6.613 9.S349 1.5535 3.26fi2
54000 54140 216.650 -56.500 9.5680 9.4437 1.5387 1.2560
54200 34341 216.650 -56.500 9.4773 9.3534 1.5239 1.2440
54400 54542 216.650 -56.500 9.3866 9.2639 1.5094 1.23P1
54600 54743 216.050 -S6.500 9.2966 9.17S3 1.4949 1.22o3
54800 S4944 236.650 -56.500 9.2079 9.0875 1.40106 1.20M7

55000 55345 236.050 -56.500 9.1198 * 1 9.0005 -2 1.4664 -1 1.1971 1
55200 55346 216.650 -56.500 9.0326 6.9144 1.kSZ4 1.1866
55400 55546 216.650 -50.500 8.9461 8.8292 1.4385 1.1743
55600 55749 216.650 -S6.500 0.8606 6.7447 1.4248 1.1631
55800 55950 216.650 -56.500 0.7756 8.6610 1.4111 1.I159
50000 56151 216.650 -56.500 8.6916 0.5762 1.3976 1.1409
56200 56352 216.650 -S6.500 8.6087 6.4961 1.3843 1.1300 .
56400 56553 216.650 -56.500 0.5263 8.4148 1.3710 1.1192
56600 56754 230.650 -56.500 0.4448 6.3343 1.3579 3.10A5
56800 56955 216.650 -56.500 0.3b40 6.2540 1.3449 1.0979

57000 57156 216.650 -56.500 6.2040 1 8.1756 2 1.3320 -1 1.0074 -1
57200 57357 216.650 -56.500 8.2047 8.0974 1.3193 1.0770
57400 57550 216.650 -56.500 8.1262 8.0199 1.306? 1.0667 .
57600 57760 216.650 -5S6.500 80457931.42.06
57800 57961 216.650 -6.0 7.97115 7.8072 1.2010 1.046456000 50102 216.650 -56.500 7.8952 7.7920 1.2695 1.0364
58200 50363 216.650 -56.500 ?,8197 7.7174 1.2574 3.0264
564.00 50S04 216.650 -56.500 7.7449 7.6436 1.24S4 1.0166IIS85600 50765 216.650 -56.500 7.6708 7.5705 3.2335 1.0069
56600 50966 216.650 -56.500 7.5974 7.4900 1.2217 9.9727

... ....
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Table IV

Geometric Altitude, English A!titudes

Altitude Temperature Pressure Density

Z (ft 0 f t)~n T (K( (C P (mb) P/P0  p k/n)p/p 0

43000 4i912 216.050 -56.500 1.6304 * 2 1.6091 - 1 2.6218 - I 2.1402 " 1
43200 43111 216.650 -56.500 1.6149 1.5931 2.S968 2.1198
43400 43310 216.650 -56.S00 1.5995 1.5786 2.5721 2.0996
43600 43509 216.6S0 -6.SO0 1.5843 1.5636 2.5476 2.0796
43800 43708 216.650 -56.500 1.5692 1.5487 2.5233 2.0598
44000 43907 216.650 -56.S00 1.5542 1.5339 2.4993 2.0402
44200 44107 216.650 -S6.S00 1,5394 eS.193 2.4754 2.0208
44400 44306 216.610 -56.500 1.5248 15048 2.4519 200015
44600 44505 216.650 -56.500 1.5102 1.4905 2.4285 1.9825
44800 44704 216.650 -56.500 1.4959 1.4763 2.4054 1.9636

45000 44903 216.650 -569500 1.4816 * 2 1.4622 - 1 2.3825 - 1 1.9449 1
45200 45102 216.650 -56.500 1.4675 1.4403 2.3598 1.9263
45400 45301 216.650 -56.S00 1.4535 1.4345 2.3373 1.904O
45600 45031 216.650 -56.500 1.4397 1.4206 2.3150 1.8898
45800 45700 216.650 -56.500 104?59 1.4073 2.2930 1.8?18
46000 45899 216.650 -56.500 1.4.24 1.3939 2.2711 .8540
46200 46098 216.650 -56.500 1.3989 1.3606 2.2495 1.83&3
46400 46297 236.650 -56.S00 1.3856 1.3675 2.2281 1.81A8
46600 46496 216.650 -56.500 1.3724 1.3544 2.2069 1.801S
46800 46695 216.650 -56.500 1.3593 1.3415 2.0158 107844

47000 46894 216.650 -56.500 1.3464 * 2 1.3288 1 2.1650 - 1 .7674 1 I
47200 47093 216.650 -560500 1.3336 1.3161 2.1444 17505
47400 47293 216.650 -56.500 1.3209 1.3036 2.1240 17339
47600 47492 216.650 -56.500 1.3083 1.291k 2.1038 1.7173
47800 47691 216.650 -S6.500 1.2958 1.2789 2.0837 1.7010
48000 47890 216.650 -56.S00 1,2835 1.2667 2.0639 1.6848
48200 48089 216.650 -56.500 1.2712 1.2546 2.0442 1.6647
48400 48288 216.650 -56.500 1.2591 1.2427 2.0248 1.6521,
48600 48487 216.650 -56.S00 1.2472 1.2308 2.0055 1.6371
48800 "8686 216.650 -56.500 1.2353 1.2191 1.9864 1.6215

49000 48885 216.65J -56#500 1.2235 * 2 1.2075 - 1 1.9675 - 1 1.6061
49200 49084 216.650 -56.500 1.2119 1.1960 1.9487 1.5908
49400 49283 216.650 -56#500 1.2003 1.1846 1.9302 1.57S6
49600 49482 216.650 -56.00 1.1889 1.1733 1.9118 15606
49801 496A! 2:.WO -56.500 1.1776 1.1622 1.8936 1.54%8
S.C0U 49880 2i8.650 -56.500 1.1664 1.1511 1.8756 1.5311
50200 50079 216.650 -56.500 1.1553 1.1401 1.8577 I.5165
50400 50278 ;16.650 -560500 1.1443 1.1293 1.8400 &.5021
50600 50471 I60.S0 -56.500 1.1334 1.1185 1.8225 tii478
50600 50677 216.bS0 -S6#500 1.1226 1.1079 1.8051 5.461

51000 50876 216.6S0 -56.500 1.1119 * 2 1.0973 - 1 1.7880 - 1 3.4596 I I
51200 51075 216.650 -56#500 1.1013 1.0869 107709 1.44R7
51400 51274 216.650 -56.500 1.090A 1.0765 1.7541 1.4319
51600 51473 216.650 -56.500 1.0804 1.0663 1.7374 1.4183

,1800 51672 216.65C -56.5.0 1.0701 1.0563 1.7208 1.4404
52000 51871 216.650 -56.600 1.0600 1.0461 1.7045 1.3914
5P200 52070 216.650 -56.500 1,0499 1.0361 1.6882 1.3742
52400 52269 216.650 -56.500 1,0399 1.0263 1.6722 1.3650
52600 52468 216.652 -56.500 1.0300 1.0165 1.6562 1.35?0
5280O 52667 216.650 -56.500 1.0202 1.0068 1.6405 1.3392
53000 52866 215.650 -56.500 1.0105 • 2 9.9729 - 2 1.6249 - 1 1,3264 - 1

53200 53065 216.650 -56.500 1.0008 9.b779 1.6094 1.3138
53400 53264 216.650 -56.500 9.9135 * 1 9.7839 1.5941 1.3013
53600 53463 216.650 -56.500 9.0192 9.6900 1.5789 1.28A9
53800 53662 236.650 -56.500 9.7257 9.5986 1.5639 1.27A6
54000 53863 216.650 -q6.500 9.6332 9.5072 1.5490 1.2645
54200 54059 21'.650 -56.500 9.5415 9.4167 1.5343 1.2525
54400 54258 216.650 -66.500 9.4507 9.3271 i.5197 1.2405
54600 5445? 216.650 -56.500 9.3607 9,7383 1.5052 1.2207
54800 54656 216.650 -56.500 9.2716 9.1504 1.4909 1.2170

55000 S4855 216.650 -56.5320 9.1834 1 1 9.0633 - 2 1.4767 - I 1.2055 - 1
55200 55054 216.650 -56.500 9.0960 9.9771 1.4626 1.1940

I 55400 55253 216.650 -56.500 9.0095 6.8916 1.4467 1.18?6
55600 55452 216.650 -56.500 8.9237 6.8070 1.4m349 1.1714
S55000 5565 216.650 -S6.500 8.8388 8.7232 1.4213 1.1602
S6000 5585' 216.650 -56.500 8.7547 8.6402 1.4077 1.1492
56200 560*9 216.650 -56.500 8.6714 8.5580 1.3443 1.1342
56400 S624,8 216.650 -56.500 805889 8.4766 1.3811 1.1?24
56600 56447 216.650 -56.500 80.5071 8#3959 1.3679 1.1)'?
S6000 56646 216.650 .-56.500 8.4262 8.3160 1.3549 1.1)61

57000 56845 216.650 -56.500 0.3460 * 1 8.2369 - 2 1.3420 - 1 1.0955 - 1
57200 57044 216.650 1.56.500 8.2666 8.1585 1.3293 1.0851
574'%0 5724Z 216.650 -56,500 8.1880 8.0809 1.3166 1.0748
5SIL+0 57441 216.650 56.-60b0 8.1101 8.0040 1.3o43 1.0646
5*.84 57640 216.650 -i6.50! 8.0329 7.9278 1.2917 1.05644
58000 57839 216.650 -56.,00 7.9565 7.8524 1.2794 1.0444
51320) !8038 216.650 -!;6.500 7.8808 7.7777 1.2672 1.0345
58100 58237 216.S0 -56.500 7.8058 7.703? 1.2552 1.0246
56.o00 S8436 216.650 -56.500 7.7315 ?.6304 1.2432 1.01491
58800 58635 216.650 -S4.500 7.6560 7.5578 1.2314 1.0052
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Geopotential Altitude, English Altitudes

Altitude Temperature Pressure Density

H (f 0 (f T ( c. P (mb) (kg/m3) P

19000 59167 216.650 -SG*S00 7.5247 * 1 704263 - 2 1.2100 1 1 9.6713 - 2
59200 59369 216.650 -560500 7.4527 7.3553 1.1904 9.7828
19400 59S70 216#650 -560.0 7?3814 7.2849 1.1369 9o6692
59600 59773 2160,6 -560.500 7.3108 7.2152 1.1756 9.59f5
59800 59972 216.650 -56.500 7.2409 7?.462 1.0164* 9.5047
60000 60173 Z160.60 -506S00 7.1716 7.0776 1.1532 904137
00200 60374 216.650 -S6.500 7.1030 7.0101 1.1422 903237
60040 60575 216.650 -56.500 7.0350 6.9430 1.1312 9.2345
606060 60777 2160050 -560.S00 60.9677 6166 1.1204 9&1462
00600 60978 2160.650 -56.SO0 6,9011 6.8100 1.109? 9.05AY

61000 61179 216.0650 -56.500 6.8351 * 6 .74*57 - 2 130991 I 8,97p0 - 2
61200 61300 2160.650 -56.500 6.769r 6.06811 1.0886 80862
61400 61561 P16.650 -56.S00 6.7049 60.6172 1078 .80$1#si
61600 61702 2166.50 -56.500 6.6408 6.5539 1.0678 8.7170 o
61600 61964 216.650 -56*500 6.5772 6.4012 1.0576 8.6336
62000 62185 216.650 -50.500 60.5143 6.4?91 1.0477 6.5530
62200 62360 2160.6 -"50.500 6.,.520 6,3676 1.0375 8.4692
62400 62567 216.650 -$0.500 6.3903 6.3067 1.0275 8.3881
62600 62786 216.650 -50.500 6.3291 6.2464 1.0177 0.3079
62800 62990 216.650 -56.500 60:686 6.1066 1.0080 6.2284

63060 63191 216.0650 -56.500 6.2086 * I 60.174 R 2 909834 - 2 8.1497 - 2
63200 63392 2160.650 -56.500 6.1492 6.0080 9.8679 6.0737
63400 63f:3 216.650 -60.500 60.904 6.0107 9.7933 7.9945
63600 63795 216.650 -560500 6.0321 5.9532 9.6996 7.9160
63800 6399* 216.650 -S69500 5.9744 S.8963 9.6068 7.84?3
61#000 64197 216.650 -56.500 5.9173 5.8399 9*5149 ?.7673

64200 64398 216.650 -56.500 5.8607 547040 4.4239 7.6930
64400 64599 216.653 -56.500 5.8046 5.1207 9.3337 7.6194
64600 64801 216.650 -56.500 5.7491 5.6739 9.2444 7.5465
6*600 65002 216.650 -50.500 506941 5.6 1 96 9.1560 7.4743S65000 65203 216a650 -56.500 5.0396 1 1 5.5658 - 2 9.0684 - 2 7.4028 - 2
65200 65404 216.650 -560.500 5.556 5.5126 8.9816 T.3319
65400 65606 216.650 -56.500 5,5322 5.4599 8.6957 7.26t8
65600 65807 P16.650 -56.500 5.4793 5.4076 8.8106 7.1973
.I5800 66008 216. 706 -56.444 5.4269 5.3559 812'431 7.1217
66000 66210 216.767 -56.383 5.3750 5.3047 8.6382 7.0516
66200 06411 21.6828 -56.322 5.3236 5.2540 8.5532 4.98?2
66400 66612 21.6889 -56.261 5,2727 5.2037 8.4691 6.9136
06600 60013 P.16.950 S60.200 5,2223 5.1540 0.3o58 0.8446
66800 67015 217.041 -56.139 5.1724 5.10*8 8.3034 6.7703

S67000 67216 217.072 560.078 5.1230 * 1 5.0560 - 2 8.226 - a 607117 - 2

67200 67417 217.133 -50.017 5.0741 5.0078 8.1410 6.6457
67400 67619 217.194 -. 55.9S6 5.0257 4.9600 8.0611 6.5805
67600 67620 217.255 -55.895 4.9777 4.912? 7.9819 6.51l8
67800 68021 2170.316 .. 55.23 4.9303 4.8658 7.9035 6.4519
68000 68222 217.377 -55.773 4.8933 4.8194 7.8263 6.3836

.68200 68424 217.438 .. 550712 4,8367 4*1734 T.7492 &.32o;9

681400 68625 217.499 -55.651 4.7906 4.7279 7.6732 6.2630
68600 68626 217.559 -55.593 4.1450 4.6829 7.5960 6.2024

!. 68800 6902d 217.620 -55.530 4.6998 4.6383 7.523b 6.1416

69000 69a29 217.631 -55.469 4.6550 1 1 4.5941 - 2 7.4497 - a 6#061" 2
69200 69430 217.742 -55.408 4.6107 4.5504 7.3767 6.0218
69400 69632 217.803 -55.347 4.5668 4.5071 ?.304S 5.9629
69600 69833 217.8064 -53.286 4.5233 4.4642 7.2130 5.9045
69800 70034 217.925 -55;.225 4.4803 4.4217 7.1622 5.8467
70000 70236 2a7.986 -5%.164 4.4377 4.3797 7.0921 5.7894
70200 70437 219.047 -55.03 4,3955 4.3380 1.0227 S.7326
70400 70636 218.10H -55*142 4.3537 4#2968 6.9540 5.6767
70600 706*0 218.169 -S4.v81 4.3124 4.2560 0.68800 5.6212
?0800 71041 118.230 -54.920 4.2714 4.2156 6.O.87 5.8663

71000 71243 218.291 -S4.859 4.2308 * 1 4.1755 - 2 60.7520 - 2 5.5119 - 2
71200 71444 218.352 -54.798 4.1907 4#1359 6.6861 5.4560
71400 71645 218.413 -54.737 4.1509 4.0966 6.6204 5.40*7
71600 71947 218.474 -54.676 4.1115 4.0578 6.S561 S.3519
?1800 72048 213.535 -54.615 4.0725 4.0193 6.*921 5.2997
72000 72249 218.596 -54.534 4.0339 3.9811 6.4208 5.2480
"72200 72453 218.657 -54.493 3.9951 3.9434 6.3660 5.1968
72400 72652 218.718 -54.432 3,9576 3.9060 6.3039 5.1461
72600 72654 218.779 -54.371 3.9203 3.8690 6.2425 5.0959
72800 73055 218.840 -S4.310 3,8831 3.8324 601816 5.0462

73000 73256 218.901 -54.249 3.6464 * 1 3.7961 " 2 6.1214 - 2 4.9970 " 2
73200 73458 218.962 -S4.188 3.8100 3.7601 LA0617 4.94j%3
73400 77659 219.023 -54.127 3.7739 3.7245 6.0027 4.9001
73600 73861 219.083 -54.067 3.7382 1.6893 S.9442 4.6524
?3800 74062 219.144 -54.006 3.7028 3.6544 5S3864 4.8052
74000 74264 219.205 -53.945 3,6678 3.6198 5.8291 4.7584
?4200 74465 219.266 -53.884 3o6331 3.5856 5.7724 4.7121
74400 74666 219.327 -53.823 3,5986 I.5517 5.7162 4.6663
740600 74868 29,3868 -53.762 3.5048 3.5182 5.06 4.6209
74800 75069 219.449 -53.701 3.5311 3.4849 5.6056 4.5760
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Geometric Altitude, English Altitudes

Al ~ .eTermperature Pressure Density

(t H -(f0T) (K t (0C) P (mb) p (kg/rn3 ) 2/P
59000 56034 2116.6150 .500 7.$1 ?.4859 2 1.2191 - 9.9066 659200 59032 2. -50.500 7.5130 7.4147 1.2061 9.8618S940A S9P31 216.65c %56.00 7.4415 7.3442 1.1966 9.7660S9600 S943 216.6so-50 S6*0 7.3707 7.2743 1.1652 9.67?l59800 59629 216.650 756.500 ?.3006 .'20S1 1.1739 9.5a31
60000 5928 216.650 -S6.SO0 7.2312 ?.1366 1.1628 9.491960260 60027 216.650 -56*500 7.1624 7.0687 101517 9.401660409 60226 216.650 -56*500 ?.0942 7.0015 1.1407 9.31P260600 60424 216.650 S6.SO ?.0266 69934904980 60226 216.6SO -S:93O 1.1299923
6000 60236,9599 6.8689 1.91 9139
61000 60622 216.650 -56*500 6.8937 * 1 6.0036 - 2 1.1065 1 1 9.0490 * 261200 61021 2160.65O -6*500 6.8282 6.7309 1.0960 8*962961400 61220 2166.50 -56SO5O 6.7632 6.6748 1.0875 86877761600 61419 216.650 -S6*SO0 6.6989 6.6113 1.077?2 8.793361800 6|617 216.650 -S6.500 6.6352 6.6484 1.0669 86709862000 61616 216.650 -560500 6.5721 6.4861 1*0568 8.626862200 62015 216.650 -56.500 60.096 6o4245 1.0467 8.544862400 62Z14 216.650 -56.500 6.4477 6.3634 1.0368 8.463562600 62413 216.650 -96.500 6.3864 6.3026 1.0269 8*363002600 62611 216.650 -56*500 6.32$6 6.2429 1.0172 8.3033
63000 62810 210.050 -50.500 6.2655 1 6.3835 -2 1.0075 - 1 8.2243 -2

63200 63009 216.650 -56*500 6.2059 691247 9.9?90 - 2 8.14k•163400 63208 216.660 -506500 6.1469 6*0665 9.8841 8.0687
63600 63407 216.650 -56.SOu 6.0884 6.0088 9.7901 2 *9919

• 63800 63605 216.650 "56.500 6*0305 509517 9*6970 ?.916;9
64000 63804 216,650 6*56,5 S,9732 5.8951 9.6048 ?.640?
64200 64003 216.650 -50.500 5.9164 5.8390 9.5136 7.76f164400 64202 216.650 -56.500 5.0601 5.7836 9o4231 7.69?364600 64401 216.650 -560.500 5.8044 5.7286 9.3335 7.619164800 64599 216.650 -56.500 5.7492 5.6741 9.2447 7?5467
6SOO 64798 216.650 -560500 5.6946 * 1 5.6201 - 2 9.1568 * 2 7.4750 2 265200 64997 216.650 -56.500 S.6404 5.5667 9.0698 7.403965400 65196 216.650 -56o500 5.5868 5.5137 8.9835 7.333565600 65394 216.650 -56.500 5.5337 5.4613 806981 7.26386S00 65593 2160.650 -S6.500 5,4811 5.4094 868135 7.1947
66000 65792 216.703 -56.447 5.429A 5.3580 8,7276 7.124666200 66991 216.764 -56.386 5.3774 5.3071 8.6403 6.04966400 66179 216.824 56.326 5.3263 5*g667 8.5578 6.0308

K66600 66388 216.66S -56,265 S.217S 5.2067 8.4741 (j91-e6

66600 66S8T 216.945 -56.20S 5.2576 5.1573 8.3413 6t5.70
67040 6678S 217.006 056.144 s.1560 1 31083 .2 8.3094 .2 6831 -267000 66984 217.067 -556203 4.4269 5.0599 8.2222 6.71f967400 67183 217.127 -56.023 5.0483 5,0119 8.1479 6.651367600 67302 217.188 -55.961 5.0301 4.9643 8.0684 6.7U6467000 67036 210.948 -55.905 4,98. 4 4.9173 7.9680 6.522776800a 67779 21.309 -54.841 4,9352 4.8700 7.9117 6.45. b68200 67978 217.369 -5b.7al 4.277 4.28245 7.8346 6.395676400 60176 217.430 -5S.720 4.8421 4.7788 7.75a6 6.333268700 6837S 201.491 -54.619 4.7963 4.733b 706026 6..71b68800 67574 210.551 -S5.599 4.7509 4.6888 7.6078 6.2104
69000 67574 217.612 -54.*38 4.7059 4.6444 2 7 0337 Z 6.1499 -269200 68071 217.672 -.55,4. 8 4.06614 4.6004 .4603 6.090069400 69170 217.733 -65.41. 4.6173 4.5569 6.3871 6.030869600 67368 217.793 -54.354 4.6. 37 4.5139 7.31S8 5.972169800 69567 218.76t -55S296 43.304 4.4712 7.2446 5.914070000 69766 217.914 -5.3236 494376 4.4239 7.1742 5.856b70200 69464 21.8978 -54.175 4.04452 .03876 .1044 5.791570400 70163 21.036 -5.2064 4.4032 4.3457 7403S4 6084.9 270600 70362 218.096 -S5.054 4.361? 4.304b 6.960 0 4.681470800 70560 219.067 -4.0998 4.3205 43.640 6.8994 5.6367
71000 73789 218.217 -54.933 432.97 13 4.238 2 6.9324 1 5.5774 .
71200 70958 218.278 -4,8?2 4.2394 4*1839 6.7660 ,52•33
71400 71156 218.338 -54.612 4.1994 43.445 6.7004 5.469771600 71356 218.399 -534.91 4.1598 4.1054 6.6354 5.4166
71800 71554 218.4S9 *S4.691 4,1206 4,0607 6.5710 5.3641
71100 71752 218.,20 -54:630 4.0810 4.0284 65.733 S.3121
Us" 71951 218.581 054,569 4.0433 3.9904 6.4442 5.2606?2400 ?2150 218.641 -S4.509 4,800S3 3.0529 6.3818 5.M1672600 ?2348 218.?02 :54*448 3.9675 3.9157 6.3200 S.159172800 M247 218.762 -S4,388 3.9302 3,8788 6,2588 5,10ga
?300o ?274S 218.023 -S4.327 3.8932 1 3.8423 d 6.1902 *2 5.0597 a734,-ý, 72944 218.883 -54.26? 3.&S66 306062 601382 5.010773400 73143 218*944 -S4.206 3*8204 3,7704 6*0788 4.96P37364o 73341 219.004 :S4.146 3.7844 10735 6.0200 4.9143738§0 73S40 219.06S .14:085 3.7489 3.6999 5.9618 4.66•774000 73738 Z19.12s 54.05 3.7137 396651 5.904 1 40819?74200 73937 219.166 -53.964 3.6788 3.6307 S.8471 4.773174400 74136 219.246 -S3.904 3.6443 3.S966 507906 407270?4600 74334 219*307 -S3.843 3.6100 3,5628 5,0346 4,681374800 74533 219.367 -53.783 3.5762 3.5294 5.6793 4.06361

S....................



134 Table IV

GeopotentiM~Altitude, English Altitudes

Altitude Temperatisre Pressure Density

11000 757 ?19.510 -53.640 3.4978 1 3.4120 *2 5.5S111 2 4.S311 - 2

71500 14524771 219.71 -S3.179 3.4641 3.4194 5,4972 4.467S

500 774219.632 -13.116 3.4320 3*361* 51,4438 4,4439
15600 716152969,1.17 339 3.3552 S,3909 4.4007

16400 1 SO63 M A9937 - S3.l4S 3 27 2 4 4960 S*184? 4.2324

?Sa00 76077 M1.754 -53.396 3.3676 3.323b 5.2368 4.3150

16000 76276 219.615 -5J3.33 3.3356 3.2922 5.684.2311
76200 16479 119.876 -532174 3.3044 3v2612 1.23154.13

16600 16662 219*996 -53.152 324419 3.2000 S.1344 4.19J13

76600 77084 220.05w -53e09% 3.2118 3.1690 S.01140 441547

Mo00 71205 220.120 -53.030 3.1861 1 3.1400 *2 S.0353 -2 4.1105 2

11200 11487 220.181 -52.969 3.1516 3.1104 4.9666 4.070,

770 11688 22$.242 -52.908 3.1220 3.0611 4.9362 4.0318

71600 77690 220.303 -S2.647 3.0926 3.0121 4.6904 3.9922

71600 1(0991 22:.364 -520116 3.063S 3.0234 4.o8431 3.9131S

7600 76293 2?0.42S -SZ.725 3.0341 2.9950 4.7962 3.91%3

t1Mo0l 70494 220.4116 -12.664 3.0061 2.9600 4#7496 3.4774

18409 7L696 220.S47 -12.003 2.9719 203939 4.7038 3.6399

76600 ?6897 220.607 -52.543 2.9499 2.9113 4.6564 3.6021

76600 790099 220.666 -52.402 P.9222 2.6640 4o6133 3.1060

79000 79300 220.729 -S2.621 2.8697 *1 Z.8509 -2 4.5667 -2 3.7296 -2

?9260 79102 2200793 -12.360 2.8676 2.8301 4..5246 3.693S.

19400 79703 220.851 -52.299 t.6406 2.A031 4.*009 3.6579

79600 79901 220.912 -52.238 2.6140 2.7172 4*4316 3.6225

19600 00107 220.973 -52.177 2.7676 20150 4.3948 1.5067

60000 60340 221.034 -52.316 2,7614 2.72S3 4.3523 3.s129

80200 Mid1 221.095 -52.055 2.1315 2.69961 4.3103 3.S186

60400 6071 221.156 -514994 2.7099 2.6141 4.20688 3.4647

80600 60913 221.21? -51.933 2.6841 2.b4,4 4.2216 3.4S11
60800 61114% 221.218 -6i.872 2,6S94 2.6?66 4.1068 3.4178

81900 61316 221.339 -S1.611 2.ba44 *1 2.6009 -2 4.146S 2 3.064t. 2

81200 61511 221.400 -11.750 2.6099 2.s757 4.10413.SP

61400 61719 22l.461 -51.669 2,0153 2.5515, 4.0669 3.3200l

81800 $1921 2216S22 -51.628 2.5412 2.4277 %.0276 3.2460

61 6100 621 2?2 221. 583 - 51.16 ? 2.S372 2 .5940 3.9890 73. 2163
82000 62324 221.644 -51.506 2.5131 2.4606 3.9506 3.22s0

62600 82928 221.87c -51.423 2.4936 2.4117 3*677S1126 1o93
82200 82525 221.766 -51.344 2,4900 2.43140 3.61,28 3.1632

86200 02721 221.876 -51.324 2.4467 2.4117~ 3.8340 3o"624

62600 63130 221.866 -51.262 2.4800 Z.3891 3.6008 3.1021

63000 63332 221.949 -51.201 2.3982 *1 2.3668 2 3.7642 -2 3.0720 2

6 3400 63733 222.073 -5I1.07 2.3536 2.3447 3.6221 3.01413

63200 03533 222.070 -51.109 2.3156 2.3228 3.7612 3.0433

83600 83936 222.131 -51.019 2.3316 2.3013 3.0656 2.9651

63600 64138 222.192 -50.910 2.3099 2.2797 3.621? 2.9565

64000 64340 222.253 -150.697 2.2663 2.2164 3.%669 2.9261

64200 64S41 222.314 -50.636 2.,-670 2.2374 3.552S 2.9000

644000 85464 222.495 -0.7753 2.20429 2.2175 3.45124 2.6113

46400 64743 222.365 -50.771 2.2249 2.2165 3.4a04 2.8446

64600o 64945 222.496 -S0.114 2.2029 2.3956 3.4646 2.8173

61000 65348 222.116 -50.192 2.183? 1 2.1151 -2 3.4181 -2 2.7903-2

65200 65150 222.619 -10.531 2.1633 2.1350 3.004 2.1636

65400 0712260 -50.470 2.1432 2.115S2 3.3S30 2.7371

65600 65?9531 2222.678401 -10.409 2.1232 2.0955 3.3208 2.7109

65600 06114 222.602 -50.340 2.1035 2.0160 3.2890 2.6849

66000 86356 222.663 -10.267 2.0639 2.0567 3.257S 2.6592

66200 0656 222.924 -50.226 2.0645 2.0375 3.2264 2.6336

86400 66719 222.965 -50.161 2*0413 2.0180 3.1951 26oW6

636600 6696ý 223.046 -50.104 P.0263 1.9996 3.1649 2.5036

86800 07363 223.101 S10.043 2.0015 1.9012 3.1347 2.5589

67000 07364 W23.166 -49.962 1.96068 # 1 1.9628 2 3.1047 -2 2.S344 Z

87200 07566 223.229 -49.921 1.9704 1.9446 3.0750 2.1102

87400 07766 223.290 :49.660 1.9521 1.9266 3.04S6 2.4862 J

67600 07910 223.311 -4S.799 1.9340 1.9007 3.0161 2.462S

67600 80611 223.412 -49.136 1,9160 1.8910 2.9877 2.4390

860000 66373 223.473 -49.67? 1.2962 1.8734 2.9592 k.4157

66200o 8651 22.534 -49.610 1.0606 1.6560 2.9310 2.39?6

66400 86776 223.599 -4%.555 1.6632 1.6388 2.9030 ?.3690

88600 06976 223.655 -44.495 1.b459 1.8216 2.6153 2.3472

6660 69160 Z23.716 -49o434 1.0266 1.8049 2.6479 2.3246

69000 0938 2z3.777 -49.373 1.0119 *1 1.7662 a 2.6207 -2 2,30W 2

6M20 69563 223.83A -49.312 3,7953 1.1716 2.936 2.2907

690 89761 223.699 -.49.2S1 'as 1.415 2.16,12 2.2190

69600 091967 223.960 -49.190 1. '20 1.7390 2-T409 2.2374

89600 90168 224.021 -49.12!9 1.1417 1.?22)) 201148 2.2161

90000 90390 2z4.062 -49.068 1.7295,176 2.0669 2.1950

90200 90592 224.143 -49.001 1.713S 1.6911 2.6633 2.1141

90400 00794 224.204 -40,946 1.6917 1.6751 2.6300 2.1134

90600 909 2.6 4a.605 1.6020 1.6600 2.6129 2.1310

900 911919S 22224.23265 -40.824 1.6665 1.6447 24660, 2.112?

MWASAM- ad



TablelV IV3

Geometric Altitude, English Altitudes

Altitude Temperature Presure Density

H I ft T (K) It CCmb) pmb p (kg/rn3  P/p0

75000 74731 219.420 -S3.122 3.5426 * I 3.4963 - 2 5.62'. - 2 6.591A - 2
75200 74930 219.408 -53.662 3.5094 3.4635 S.5701 *.5471
75400 7512S 219.549 -b3.601 3,4765 3,4310 5.5164 64.032
?5600 ?5327 219.610 -53.540 3.4439 3.3989 5.4632 4.4548
15800 15525 239.670 -53.480 3.4117 3.3670 5.4105 4.4'1.
76000 7572* 219.031 -53.419 3.3797 3.3355 %.3584 4.374276200 75923 200791 -53.3S9 3.3481 3.3043 S.3u67 4.3320

?6400 76121 219.852 -53.298 3.3167 3.2733 5.2SSb 4.2903
76600 76320 219.912 -53.238 3.2857 3.2427 5.2050 4.24q0
76800 76518 219.973 -53.177 3.2549 3.2124 5.1549 4.2081

77000 76717 220.033 -53.117 3.2245 1 1 3.1823 -2 5.1053 - 2 4.1676 - Z
71200 76915 220.094 -53.056 3.1943 3.1526 5.0561 4.1275
77400 7M114 220.154 -52.996 3.t6*5 3.1231 5.0015 4.0878
77600 77312 220.215 -52.935 3.1349 3.0939 4.9S93 6.044
77800 77511 220.275 -52.875 3.1056 3.0650 4.9117 4.0095
78000 77709 220.334 -52.814 3.0766 3.0364 4.8645 3.9710
78200 77908 220.396 -S2.754 3.0479 3.0080 4.8177 3.9378
78400 76106 220.457 -52.693 3.0195 2.9800 4.7714 3.89,1
78600 70305 220.51? -52.633 2.9913 2.9522 4.7256 3.8577
78800 78503 220.578 -52.572 2.9634 2.924* 4.6a03 3.820ý

79000 78702 220.43. -52.512 2.9357 * I 2.8973 - 2 4.6353 - 2 3.7840 - 2
79200 78900 220.699 -h2.451 2.9084 2.8703 4.5909 S.7476
79400 79099 220.759 -52.391 2.8843 2.8436 4.5468 3.7117
79600 79297 220.820 -52.330 2.65.4 2.8101 4.5o;3? 3.6761
79800 79496 220.880 -52.270 2.8278 2.7908 4.4601 3.6469
80800 79694 220.941 -52.209 2.80IS 2.7649 4.4173 3.6060
80200 7989" 221.001 -52.149 2.7754 2.7391 4.3750 3.5714
80400 800Q1 221.062 -52.088 2.7496 2.713b 4.3331 3.5372
.90600 80290 221.122 -52.028 2.7240 2.6884 4.2916 3.503*
80800 80488 221.183 -51.967 2.6987 2.6634 4.2505 3.4698

81000 80687 221.243 -51.907 V.6736 * 1 2.6306 - 2 4.2099 - 2 :1.4366 - e
81200 80885 2?1.304 -. 31.846 2.6487 2.6141 4.1696 3.4037
81400 81084 R21.36* -517 6 2.h241 2.598• 4.1297 3.3712
81600 81282 221.425 -_N1.125 2.5997 2.S657 4.0902 3.3390
81800 81480 221.485 -51.665 2.5756 2.5419 4.0511 3.3071

82000 81679 221.546 -51.604 2.5517 2.51t3 4.0124 3.27S5
82200 8171 221.606 -51.54* 2.5284 Z.4149 3.974? 3.2442
82*00 82076 221.66? -51.483 2.504s 2.4718 3.9362 3.2132
82600 82274 221.721 -51.423 2.4813 2.440b 3.8986 3.182b
82800 82473 221.788 -51.362 2.4583 2.4261 3.8614 3.1571

8i000 82671 221.848 -51.302 i.4355 1 1 2.4036 - 2 3.8245 - 2 3.1271 - 2
83200 A2869 421.908 -51.242 2.4129 2.381* 3.7880 3.09p3
03400 83068 221.969 -53.181 2.3906 2.3593 3.7519 3.0678
83600 83266 222.029 -51.121 2.3684 2.337* 3.162 3.0336
83800 83465 222..'090 -51.060 2.3465 2.3158 3.6807 3.0047
8'.000 83663 222.150 -51.000 2.3248 2.2943 3.6457 2.9?61
84200 83861 222.211 -50.939 2ý3032 2.2131 3,6109 2.9477
8*400 84060 222.271 -50.879 2.2819 2.2521 3.Sbt; 2.9196
8*600 8425 222.33i -50.818 2.2608 2.2313 3.5425 2.8918
8*800 8*457 222.392 -50.?58 2.2399 2.2106 3.5088 2.8683

85000 84655 222.453 -50.697 2.2192 * 1 2.1902 - 2 3.4754 - 2 2.8371 - 2
85200 84853 222.513 -508637 2.1987 2.1699 3.44k4 2.8101
85-00 85052 a22.574 -50.576 2.1784 2.1499 3.4096 2.7834
85600 85250 222.634 -50.516 2.1583 2.1300 3.3772 2.7569
85800 85448 222.695 -53.455 2.1383 2.1104 3.3451 2.7307
86000 856 7 222.756 -50.395 2.1186 2.0909 3.3134 2.7048
86200 85845 222.815 -50.335 2.0990 2.0716 3.2819 2.6791
86400 86444 222.876 -50.274 2.0797 2.0525 3.2507 2.6536
86600 86242 222.936 -50.214 2.0605 2.0335 3.2199 2.62A5
86800 86440 222.997 -50S.53 2.0415 2.0148 3.3893 2.6035

87000 86639 223.051 -50.093 2.0227 * -1 1.9962 - 2 3.L91 - 2 2.5788 - 2
81UC0 86837 223.118 -50.032 2.0040 1 1.9778 3.1291 2.5544
87400 87035 223.178 -49.972 1.9856 1.9596 3.09'0 2.5301
87600 87234 223.239 -49.911 1.9673 IoQ416 3.0701 2.5042
87800 87432 223.299 -49.851 1.9492 1.9237 3.0410 424824
88000 87630 223.360 -49.790 1.9332 1.9060 3.0122 2.4589
80200 87029 223.420 -49.730 1.9135 1.8884 2.0836 2.4356
88*00 88027 223.480 -49.670 1.8959 1.8711 2.9554 2.41?6
86600 68225 223.541 -49.609 1.8784 1.8539 2.9274 2.3897
88800 88423 223.601 -49.549 1.8611 1.8360 2.8997 2.3671

89000 88622 223.662 -49.488 1.8440 * 1 1.8199 - 2 ?.8723 - 2 2.3*4.7 - 2
89200 88820 223.722 -49.428 1.8271 1.8032 2.8451 2.3276
89400 -9018 223.103 -49*367 1.8103 1.7866 2.8182 2.3006
89600 89211 223.0843 -49.307 1.7937 1.7702 207916 2.2709
89890 89*15 223.90* -49.246 1.7772 1.7540 2.7652 2.2573
90000 89613 223.964 -49.186 1.7609 1.7379 2.7391 2.2360
90200 89812 224.024 -49.126 1.7448 1.7219 2.7132 2.2149
90*00 c#0010 224.085 -49.065 1.7287 1.7061 2.6876 2.1940
906(1O 180208 224.14. -49.005 1.7129 1.6905 2.6623 2.1733
90k;0 940e6 224.206 -48.94* 1.6972 1.b750 ?.6372 2.1578

+' j



136 Table IV
Geopotential Altitude, English Altitudes

Altitu s~ Temperature Pieuaure Density

H (f) (ft T(K t C P (rnb) P/P0  p (kg/rn3) p/p0

91000 91399 2244638?7 -4.763 1.6511 * 1 1.6295 - 2 2.5634 - 2 2.0926 - 2

91200 91601 224.448 -'480.702 1.6358 1.6144 2.5390 2.e727

91400 91602 224.509 -48.641 1.6207 1.5995 2.S149 2.0530

91600 92004 224.570 -4.5800 1.605? 1.5047 2.4910 2.0335

91800 92206 224*631 -48.519 1.5909 1.5701 2.4674 2.0142

92000 92408 224.692 -40.458 1.5762 1.5556 2.4439 1.9950

92200 92609 224.753 -48.397 1.5617 1.5413 2.4207 1.9761

92400 92811 224.0814 -480336 1.5473 1.5271 2.3977 1.9573

92600 93013 224.0875 -4.275 1.5330 1.5130 2.3750 1.9308
92800 93215 224.936 -48.214 1.5189 1.4990 2.3525 1.9204

93000 93417 224.997 -48.153 1.5049 1 1 1.4052 - 2 2.3302 - 2 .)022 - 2

93200 93618 225.050 -40.092 1.4910 1.4715 2.3081 1.08841

93400 93820 225.119 -40.031 1.4773 1.4580 2.2862 1.0663

93600 94022 22S.179 -47.971 1.4637 1.4446 2.2645 10.486

93600 94224 225.240 -47.910 1.4502 1.4313 2.2431 1.8311
94000 94426 225.301 -47.849 1.4369 1.4181 2.2218 1.8137

94200 94627 225.362 -47.780 1.4237 1.4051 2.2008 1.7966
944%)o 94829 ?25.423 -47.727 1.4106 1.3921 2.1800 1.7796

94600 95031 22S.404 -47.666 1.3976 1.3793 2.1593 1.7627

94800 95233 225.545 -47.605 1.3048 1.3666 2.1389 107461

95000 95435 225.606 -47.544 1.3720 * 1 1.3541 - 2 2.1187 - 2 1.7295 2

95200 95637 225.667 -47.483 1.3594 1.3416 2.0987 1.7132

95400 95638 225.12A -47.422 1.3469 1.3293 2.0708 1.6970
95600 96040 225.709 -47.361 1.3346 1.3171 2.0592 1.0810
95000 96242 22S.O50 -47.300 1.3223 1.3050 2.0397 1.6651

96000 96444 22S.911 -47.239 1.3102 1.2930 2.0205 1.6493

96200 96646 Z25.972 -47.178 1.2982 1.2812 2.0014 1.6338

96400 96648 226.033 -47.117 1.2663 1.2694 1.9825 1.6184

96600 97050 226.094 -47.056 1.2145 1.2578 1.9638 1.6031

96100 97251 226.155 -46.995 1.2620 1.2463 1.9452 i.58890

97000 97453 226.216 -46.934 1.2512 * 1 1.2348 - 2 1.9269 - 2 1.5730 - 2

97200 97655 226.277 -46.0873 1.2397 1.2235 1.9087 i.S581

97400 97057 226.336 -46.812 1.2284 1.2123 1.8907 1.5435

97600 98059 226.399 -46.751 1.2171 1.2012 1.8729 1.5289
97800 98261 226.460 -46.690 1.2060 1.1902 1.8553 1.514S

96000 96463 226.521 -46.629 1.1949 4.1793 1.8378 1.5002

98200 9666S M.582 -46.568 11840 1 -1685 1.8205 1.4861

98400 98866 226.643 -46.507 1.1732 1.157 1.86033 1.4771
58608 99068 226.703 -46.447 1.1624 1.1472 1.7864 1.4583

96800 99270 2260764 -464386 1.1518 1.01368 1.796 1.04445

99000 99412 226.825 -46.325 1.1013 1 1.1264 2 1.7529 2 1.4310 2
99290 99674 226.686 -46.264 1,1309 1ý1161 1.7364 1.4175

99400 99876 227.925 -46.203 1.1207 1.1059 1.7600 1.4032

99600 300078 227.001 -46.0142 1.1103 1.0946 1.7639 1.3910
99600 100280 227.069 -46.081 1.1002 1.0853 1.6879 1.3779

100000 100482 227.135 -46.020 1.0901 1.027m 1.6521 1.3650

100200 100684 227.191 -45.959 1.0802 1o0660 1.6504 1.3521

100400 100186 227.252 -450598 1.0203 1.0003 1.6405 1.3394

100600 101088 227.313 -4.5837 1.0603 1.0467 1.062S4 13269

100800 101290 227.374 -45.776 1.0039 1.9001 1.6102 1.3144

101000 101492 227.430 -45.715 1.0413 * 1 1.0277 1.591 2 1302P - 2

101200 101693 227.496 -45.6S4 1.0318 1.0783 150701 1.2899

101400 101295 227.5S7 -45.593 9.7224 1.0090 1.9653 1.2771

101600 3097 227.923 -45.232 1.0131 9.09988 1.54306 1.260

101800 102299 227.679 -45.471 1.0039 949078 65136 1 .12539

102000 102531 227.0740 -45.410 9.91377 0 9.8176 1.5217 1.24-2

102200 102373 227.106 -45.349 9.8571 9.7202 1.3,43 1.2306

102400 10290S 227.462 -44.288 9.7674 9.6397 1.4933 1.2190
104600 103107 228.923 -45.227 9.6786 9.5S20 1.44793 1.276

102800 103309 227.0984 -4S,166 9.S906 9.4651 1.465S 1.1963

103000 103051 223.045 -4.0105 9.03 0 9.379 3 1.04518 2 1.1018 2

103200 103713 228.106 -44.044 9.44970 9.2938 1.4372 1.1740

103400 103915 228.167 -44#983 98.314 9.2094 1.4247 1.1631

103600 104117 226.227 -44.923 96.466 9.1290 1.4114 3.1092

103400 104319 2209268 -44.572 9.1627 90.642 1.3982 1.1891
104000 104S21 2U3.349 -44.801 9.0795 8.0607 1.3852 1.1307

104200 104723 228.410 -44.4V40 8.9970 80 .19 - 1.3722 101272

105400 104926 228.470 -440679 8.9194 8.7990 1,329% 1.1047

104000 105124 28532 -44.613 868345 8.7190 1.3462 1.09q4

106500 10S329 229.S94 -44.207 8.7513 8.6399 1.3341 1o0fl1

307000 0S5531 228.368 -4.489 8.7050 0 8.5615 3 1.3217 2 1.07A9 - 2
l05500 106036 229.068l -44.062 8.4799 110690 142895 1,0527

106000 106S42 2Z9.51S -f*3635 6.289S 8.1811 1.2582 I.O1YI

106S00 107947 229.942 -43@R08 &,1437 7.9978 ý02277 1.0722

107000 107SS2 230.368 -42.182 ?,922F 701119 1.1981 9.7801 - 3

107600 108057 23V.'95 -42.355 7??'1. 7.6443 1.1691 9.5441

108000 106%62 231.222 -41.923 1.5730 7.4739 a.1410 9.3141

108500 109861 231.643 -41.A02 7.4045 7.3077 1.1135 9.0902

109000 109573 232.075 -41.075 7.2401 7.145A 1.0868 8.0720

109500 110870 232.502 -40.640 7,0796 6.9870 1.0608 8.6594
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Geometric Altitude, English Altitudes

Altitude Temperature Preure Density

LZ (1t) H (ft0 T_(K) t 0cC) P (mb) P/P0  p (kg/rn 3 ) pp
91000 90605 224.266 -400684 1.6616 * 1 1,6596 - 2 2.6123 - 2 2.1325 - 291200 90803 224.327 -48.023 1.6662 1.6444 2.5676 2.112491400 91001 224.387 -40.763 1.6510 1.6294 2.5633 2.092491600 91199 224.447 -48.703 1.6358 1.6145 2.5391 2.072791000 91398 224.508 -48.642 1.6209 1.5997 2.3152 2.053292000 91596 224.568 -48.502 1.6060 1.5650 2.4915 2.033992200 91794 224.629 -46.521 1.5913 1.5705 2.4680 2.0147
92400 91992 224.689 -46.461 1.5768 1.5562 2.4448 1.994092600 92191 224.750 -46.400 1.5624 115419 2.421e 1.977092600 92389 224-810 -48.340 105481 1.5271 2.3990 1.9584
93000 92307 224.870 -46.260 1.5339 * 1 1.5139 - 2 2.3764 - 2 1.9400 - 293200 92785 224.931 -48.219 1.5199 1.5000 2.3541 1.921793400 92984 224.991 -48.159 1.5060 1.4863 2.3320 1.903793t.00 93102 225.052 -48609a 1.4923 1.4728 2,3101 1.865893800 93380 225.112 -48.038 1.4707 1.4593 2.284 1.8068
94000 93578 225.173 -47o977 1.4652 1.4460 2.2669 1.150594200 93776 225.233 -47,917 1.4518 1.4328 2.2456 1.83M194400 93975 225.293 -47.857 1.4386 1.419b 2.2245 10816994600 94173 225.354 -47.796 1.4254 1.4068 2.2036 1.7989
94600 94371 225.414 -47.736 1.4125 1.3940 2.1830 1.7890

95000 94569 225.47$ -47.675 1.3996 1 1 1.3813 - 2 2.1625 - 2 1.7653 - 295200 94767 225.535 -47.615 1.3868 1.36f7 2.1422 1.748895400 94966 225.595 -47.555 1.3742 1.3562 2.1221 1.732495600 95164 225.656 -47.494 1.3617 1.3439 2.1023 1.7161
95000 95362 225.716 -47.434 1.3-93 1.3317 2.00826 1.700196000 95560 225.777 -47.373 1.3370 1.3195 2.0631 1.66419629: 957SO 225.837 -47.313 1.3249 1.3075 2.0438 1.668496400 95956 225.897 -47.233 1.312d 1.2956 2.0246 1.652896600 961S5 22S.958 -47.192 1.3009 1.2839 2.0057 1.637396800 96353 226.010 -47,132 1.2890 1.2722 1.9869 1.6220
97000 96551 226.0?9 -47.071 1.2773 * 1 1.2606 - 2 1.9683 - 2 1.6068 - 2
97200 96749 226.139 -47.011 1.2657 1.2492 1.9499 1.591897400 96947 226.199 -'16.951 1.2542 1.2378 1.9317 1.576997600 97145 226.260 -1.6.690 1.2428 1.2266 1.9137 1.62297800 97343 226.320 -46.830 1.2316 1.2155 1.6958 1.547698000 9754Z 226.381 -46.769 1.2204 1.2044 1.6781 1.533198200 97740 226.841 -46.709 1.2093 1.1935 1.6606 1#510890400 97938 226.562 -46.649 1.1984 1.1120 1.82 10098600 97136 226.56 -46.649 1.1964 1.1627 1.6432 1.5040
96600 96334 226.622 -46.52d 1.1767 1.1613 1.8090 1.4767

99000 98532 226.682 -46.468 1.1661 •1 1.1508 - 2 1.7#21 - 2 1.46P9 - 299200 16730 226.743 -46.407 1.1555 1.!404 1.7764 1.440399400 98928 226.003 -46.347 1.1456 1.1301 1.75s6 1.435899600 99127 226.864 -46.286 1.1347 1.1198 1.7425 1.422499800 99325 226.924 -46.226 1.1244 1.1097 1.7262 1.4092100000 99523 226.97 4 -460106 1.1142 1.0997 1.7102 1.3960100200 99721 227.044 -46.10S 1.1041 1.0697 1.6942 1.3610100400 99919 227.105 -46.045 1.0942 1.0199 1.6785 103702100600 100117 227.166 -45.964 1.0843 1.0701 1.6629 1.3574100600 100313 227.226 -45.924 1.0745 1.0604 1.6474 1.3448
101000 100513 227.286 -45.664 1.0648 * 1.0500 * 2 1.6321 - 2 1.33P3 - 2
101d00 100711 227.347 -45*803 1.0551 1.0414 1.6169 1.31991011100 100909 227.40f -4,743 1.0456 1.0319 1.6019 1.3077
101600 101107 227.467 -45.683 1.0362 1.0226 1.5879 1029q5101880 101305 227-58 -45.622 1,0268 1.0134 1.5723 1.2615102000 101504 227.566 -45.562 1.0176 1.0043 1.9577 1.2716ph 102200 101702 271.649 -45.501 1.0064 9.9524 - 3 1.5432 1.2597102400 101900 •?7.709 -45.441 9.9934 * 0 9.8627 1.5289 1.2481102600 102098 227.769 -45.381 9.9033 9.7738 p.5147 i.2345102060 102296 227.630 -45.320 9.8140 9.68S7 1.5006 1.22-0
103000 102404 227.890 -45.260 9.7256 * 0 9.5964 - 3 1.4867 - 2 1.2137 -2103200 102042 227.950 -45.200 9.6380 9.5120 1.4729 1.2024103400 10?90 220,011 -45.139 9.5512 9.42u3 1.4%93 1.1913103600 OJO6 22C.071 -45.079 9.4652 9.3415 1.4458 1.1o02103600 11j3286 226.131 -45.019 9.3801 9.2574 1.4324 1.1693104000 7.03464 228.192 -44.958 9.2957 9.1741 1.4191 1.1585104200 103682 22P.252 -44,898 9.2121 9.0916 1.4060 1.1477104409 103860 229.312 -44.638 9.1292 9.0099 1.3930 101371J04600 104078 220.373 -440777 9.0472 8.9289 1.3801 1.1266104600 104276 228.433 -44.717 8.9659 6.8486 1.3673 1.1162

106000 104474 228.494 -44.656 8.6853 * 0 8.7691 - 1 1.3547 - 2 1.1059 - 2IOSf 104969 228.644 -44.506 0*6872 8.5736 1.3236 1.0805106004 105464 229.057 -44.093 8.4937 8.3927 1.2918 1.05451065',0 05939 229.479 -43.671 8.3049 4.1963 1.2608 1.0292107000 106454 229.902 -43.248 6.1207 a.0145 1.2305 1.00451071,00 106949 230.32. -42.826 7.9408 7.8370 1.2011 9.8046 - 310o000 107446 23.747 -42.403 7.7653 7.663r 1.1724 9.57031011500 107938 231.169 -41.981 7.5940 ?.4946 1.1444 9.34?1109000 108433 23N.S91 -41.559 7.4267 7.3296 1.1172 9.11971,09500 108928 232.013 -41.137 7,2635 7.1605 1.0906 8.9030



138 rable IV
Geopotential Altitude, English Altitudes

Altitude Temperature Pressure Density

H (ft0 Z (ft0 T (K) t (0C) P (mb) P/P0  k/n)PP

110000 116583 232.929 -40.221 6.9230 * 0 6.8325 - 3 1.0354 - 2 8.4523 - 3
110500 IM•089 233.355 -39.795 6.7701 6.6816 1.0107 8.2505
111000 11WS94 233.782 -39.368 6.6209 6.5343 9.8661 - 3 8.0539
111500 112099 234.209 -38.941 604752 6.3905 9.6314 7.8624
112000 112605 234.635 -38.515 6.3329 6.2501 9.4027 7.67757
I11S500 113110 235.062 -38.083 6.1941 6.1131 9.1799 7.4938
113000 113616 235.489 -37.661 6C0585 5.9793 8.9627 7.3165
113500 114121 235S916 -37.234 5.9262 5.8487 8:7510 7.1437114000 114627 236.342 -36.008 5.7969 SO1211 80S447 697533
114500 115132 236.769 -36.381 5.6707 5.5966 8o3436 6.8111

115000 115638 237.196 -35.954 5.5475 o 0 5*4749 - 3 8.:476 - 3 6.6511 - 3
115500 116143 237.623 -35.527 5.4272 5.3562 7.9566 6.4952
116000 116649 238.049 -35.101 5.3096 5.2402 7.7704 6.3431
116500 117154 238*476 -34.674 5.1949 5.1269 ?.588s 6.1949
117000 117660 238.903 -34.247 5.0828 5.0163 7.4118 6.0504
117500 118166 239.329 -33.82t 4.9733 4.9083 7.2392 5.9096
110000 118671 239.756 -33.394 4.8664 4.8027 7.0710 5.77?2
118500 11917Y 240.163 -32.967 4.7619 4.6997 6.9069 5.6383
119060 119683 2406610 -32.540 4.6599 4.5990 6.7469 5.507'
119500 120189 241.036 -32.114 4.5602 4.5006 6.5910 5.3801

126000 120695 241.463 -31.687 4.4*629 * 0 ,.46045 - 6.4388 - 3 5.2562 - 3
126500 121200 241.890 -31.260 4.3678 4.3106 6.2905 5.13s1
121000 121706 24Z.316 -30.834 4.2748 4.2189 6.1458 5.0170
121500 122212 242.743 -30*40? 4.1640 4.1293 6.0u47 4.9018
122000 122718 243.170 -29.980 4.0953 4.0418 508671 4.7895
122500 123224 243.597 -29.553 4.0087 3.9562 $.?329 4*6719
123000 123730 244.023 -29.127 3.92a0 3.8?26 5.60g9 4.5719
123500 124236 244.450 -28.700 3.8412 3.7910 S.4742 4.4681
124000 124742 244.6?7 -28.273 3.7603 3.7111 5.3496 4*3670
124500 125248 245.303 -27.847 3.6813 3.6331 5.2260 4.2678

125000 125754 245.730 -27..20 3.6040 * 0 ' -561 3 S.1094 - 3 4.1710 - 3
125530 126260 246.157 -26.993 3.5285 3.48P4 4.9937 4.0765
116000 126766 246.584 -26.566 3.4547 3.4096 4.8809 3.9844
126590 12727? 247.010 -26.140 3.3826 3.3384 4.7707 3.8945
127000 127778 247.437 -25.713 3.3121 3°4668 4.6632 3.8067
127500 128284 2*7.864 -25.286 3.2432 3.2008 4.5584 3.7211
128000 128790 248.291 -24.659 3.175S 3.1343 4.4560 3.6376
128500 129297 240.717 -24.433 3.1100 3.0694 4.3562 3.5560
129000 129803 249.144 -24.006 3.0456 3.0058 4.2587 3.4765
129500 130309 249.571 -23.579 2.9827 2.9437 4.1636 3.3908

0300C0 130615 249.997 -23.153 2.9212 * 0 &.8630 - 3 4.0707 - 3 3.3230 - 3
130590 131322 250.424 -22.726 2.8o10 2.8236 3.9801 3.2490
131000 131828 250.851 -22.299 2.802;! 2.7656 3.8916 3.1768
131500 132334 253.278 -21.872 2.7447 2.7088 3.8053 3.1064
132000 132841 253.704 -21.446 2.6885 Z.6533 ?.7210 3.0375
132500 133347 252.13! -21.019 2.6335 2.5990 3.6387 2.9704
133000 133854 252.558 -20.592 2.5797 2.5459 3.5584 2.9048
133500 134360 2b2.984 -20.166 2.5271 2.4940 3.4300 2.8408
134006 134667 253.411 -19.739 2.4757 2.4433 3.4034 2.7783
134560 135373 253.638 -19.312 2.4o54 2.3936 3.3286 2.7172

135000 135880 254.265 -18605 2.3762 * Z.345 - 3 3.2556 - 3 2.6577 - 3
135500 136386 254.691 -18.459 2.3260 2.2976 3.1844 2.5995
136000 136693 25.3116 -18.032 2.2810 2.2511 3.1148 2.54?7
136500 137399 255.545 -17.605 2.2349 2.20W7 3.0468 2.4872
137000 137906 255.971 -17.179 2.P099 2.1612 2.9804 2.4330
137500 138413 256.398 -16.75d 2.1458 2.1178 2.91i6 2.3801
136000 138919 256.825 -16.325 2.102? 2.0752 2.8523 2.32A4
138500 139426 257.252 -IS.A96 2.0606 2.0336 2.7905 2.2779
139000 139933 257.678 -15.472 2.0193 i.9925 2.7301 2.2206
13950 140439 258.105 -15.045 1.9790 1.9S31 2.6711 2.1805

140000 14C944 258.532 -14.618 1.9395 * 0 1.9141 - 3 2.6135 - 3 2.1334 - 3
l4050o 1414S3 253.959 -14.191 1.9008 1.8760 2.5572 2.0875
141000 1&1960 259.365 -13.765 1.8630 1.B.87 2.5o22 2.0626
141500 142467 2b9.812 -13.338 1.8260 4.6021 2.4485 1.99980
1

4
200u 142974 260.239 -12.911 1.7898 1.7664 2.3960 1.9559

342SO0 143480 260.665 -12.485 1.7544 13.735 2.3448 1.9141
143000 143987 261.092 -12.058 1.7197 1.6972 2.294F 116732
143500 144494 261.519 -11.631 1.6858 1.6638 2.2457 1.6332
144000 145001 261.946 -11.204 1.6526 1.6310 2.iJ79 1.7942 5
144569 145908 262.372 -10.778 1.6201 1.5989 2.1S12 1.7561

4500i 146015 262.799 -10.353 1.5683 * 0 1.5675 - 3 2.1055 - 3 Iii - 3
145500 146522 263.2Z6 -9.924 1.5572 1.5368 2.0609 1.6841
146000 147029 263.6S2 -9.498 I.Sb 6 1.5067 2.0173 1.6468 A"
146500 147536 264.079 -9.071 1.4969 1.4773 1.9147 1.6120
147000 148044 264.906 -0.644 1.4677 1.4405 1.9331 3.5780
147500 148553 264.933 -0.237 1.4391 1.4203 .08924 1.544e
148000 149058 265.3b9 -7.791 1.4111 1.3926 1.8526 1.5123
148S00 149565 265.786 -7.364 1.3037 1.3656 1.8131 1.4806
149000 150072 266.213 -6.q37 1.3!69 1.3391 1.7757 1.4495
149500 150579 266.639 -b.911 1.3306 1.3132 1.7385 1.4192

• ,I



Table IV 139
Geometric AItitude, English AI dtudes

Altitude Temperatuto Preswre Density

Z (ft)J H (ft) T (K) t (C) P (mrb) P/Po p 'kg/m 3 ) plpo

110000 109423 232.436 "40,714 7.1041+ 0 7.011- 3 1.0647 - 2 8.6918 - 3110500 109918 232.858 -40.292 6.948f 6.8576 1.0395 8.40"0
111000 110412 233.2e0 -39.810 6.7966 6.1077 1.0150 8.2855111500 130907 233.702 -39.448 6.6183 6.5613 9.9103 - 3 8.0901112000 111402 234.125 -39.025 6.F035 6.4184 9.6770 7.8996112500 111896 234.547 -38,603 6,3621 6.0789 9.4496 7.7139113000 112391 234.969 -38.181 6.22o0 6 ..(079 7.5310113500 112866 235.391 -37.75o b°0e92 6.0096 9.0118 7.353611400o 113380 235.813 -37.337 5,9575 5.8796 8.8012 7.1846114500 11382s 236.235 -36.915 5,8289 5.7527 8.5958 710170
115000 114369 236.657 -36.493 5.7034 * 0 5.6288 - 3 8.3956 - 3 6.8536 - 3115500 114864 237.079 -36.071 5.5807 5.5077 8.2005 6.6943
116000 115358 237.31 -35.649 5.4609 5.3895 8.0102 6.53A9116500 115853 237.923 -35.227 5.3439 5.2740 7.8246 6075317000 116347 238.345 -3.0005 5.2296 5.1612 7.6437 6* 398117500 116842 238.767 -34.383 5.1180 5.0510 7.4673 6.0958118000 117336 23V.189 -33.961 5.0009 4.9434 7.2953 5.9553118500 117830 239.611 -33.539 4*9023 4.8382 7.1275 5.8180119000 118325 240.033 -33:117 4.7982 4.7355 6.9639 5.6848119500 118819 2400455 -32*695 4,696S 4o63S1 6.8043 505545

120000 119313 240.877 -32-273 4.5971 0 4.5.70 3 6.6487 - 3 5.4275 - 312o500 119808 241.e99 -31.851 4.5000 4.441, 6.4968 5.3035121000 120302 24'.720 -31.430 4.4051 4.3475 6.3488 5.1827121500 120796 242.142 -31.008 4.3124 4.2560 6.2043 5.0647122000 121290 242.564 -30.586 4.2218 4.1666 6.0634 4.9497322500 121785 242.986 -30.164 4.1333 4.0792 5.9259 4.8375123000 122Z'9 243.40? -29.743 4.0467 3.9936 5.7918 4.7280123500 122773 243.829 -29.321 3.9621 3.9103 5.6609 4.6212124000 123267 244.251 -28.0899 3.8795 3.82S7 5.5333 4.51*9124500 123761 244.673 -24.477 3.7987 3.7490 5.4087 4.4153
125000 124255 245.094 -28.056 3.7197 # 0 3.6711 - 3 5.2871 - 3 4.3160 - 3125500 124749 245.516 -27.634 3.6425 3.5949 5.1685 4.21Q2126000 125243 45.938 -27.212 3.5670 3.5204 5.0528 4.12*7[60 12573? 246:359 :26:791 3.4933 3*4476 4.9398 4.035S127000 126231 246.761 -26.369 3.421;? 3.3764 4,8291- 3.94?5
127500 126725 247.202 -25.9*8 3.3506 3.306e 4.7219 3.8546
128000 127219 247.624 :?5.526 3.2817 3 0239 U*.1 9 .7s1•50 1773 480 5-•.105 3.?143 3,1723 4.5144 3.68s20•9090 128201 248.467 -24.683 3.1484 3.107r2 4.4144 363S~~12?500 128701 248.888 -:!4.262 3.80303 0173.6036

S130000 129195 249.310 -23.1340 3.0210 •0 2.981E - 3 4.2213 -3 3.4460 -3
130500 129688 249.731 -23,419 2.9593 2.9206 4.1233 3.3700

131000 130182 256.153 -22.197 2.8991 2.8612 4.0374 3.2950131500 130676 250.574 -22.576 2.8401 2.8030 3.9487 3.2234
332000 131170 258.995 -22.155 2.7825 2.7461 3.8621 3.15p?7132500 131663 251.417 -21.733 2.7261 2.6905 3.7775 3.08361Y3000 132157 251.838 -21.312 2.6710 2.6361 3.6949 3.0162133500 132650 252.259 -20.891 2.6171 2.5829 3.6142 2.9504134000 133144 252.681 -20.469 2.5643 2.530o 3.5355 2.8861134500 133638 253.10C -20.048 2.5127 2.4799 3.4586 2.8233

3J3000 134132 253.523 -19.627 2.4623 a 0 2.4301 - 3 3.3835 - 3 2.7620 3135500 IJ4625 253.944 -19.206 2.4129 2.3813 3.3102 2.7022136000 135119 254.366 -138.784 2.3646 2.3337 3.2385 2.6437130500 135612 254.787 -18.363 2.3173 2.2870 3.1686 2.58r6137000 136106 255.208 -17.942 2.2711 2.2414 3.1002 2.5308137500 136599 255.629 -17.521 2.2259 2.196,4 3.0335 2.4763138000 137093 256.050 -17.100 2.1816 2.1531 2.9683 2.4231138500 137586 256.471 -16.679 2.13d3 2.,103 2.9046 2.3711139000 138080 256.893 -16.257 2.0959 2.0685 2.8423 2*3203139500 138573 257.314 -15.836 2.0545 2.0276 2.7815 2.2706
1400q0 139066 257.735 -15.415 2.0139 # 0 1.9075 - 3 2.7221 - 3 2.2221 - 3140500 139U.0 258.156 -34.994 1.9742 1.9484 2.6641 2.1748141090 140053 25a.577 -14.573 1.9353 1.910(1 2.6074 2.1295141500 140546 258.998 -'i..12 1.8973 1.08725 2.5520 2.-833142000 141040 259.419 -13.731 1.8600 1.6357 2.4979 2.03911450o 143533 259.840 -13.310 1.8236 1.7998 2.4450 3.99t9143000 142026 260.261 -12.8A9 1.7879 1,7646 2.3933 139597143500 142519 260.682 -12.468 1.7530 291301 Z.3328 1o91V5144000 143012 261.102 -12.040 1.7189 1,.164 2.2934 1.871 2144500 143506 261.523 -11.627 1.68s4 J.bo34 2.245? 1.8328
145000 143999 261.944 -11.206 1.6527 * 0 1.63)1 - 3 2',1980 - 3 1,1943 - 314550l 344492 262.365 -10.785 1.6206 1.5994 2.1519 1.7567146000 144V85 262.766 -10.304 1.5892 1.5684 2.1069 1.7199146500 145478 263.207 -9.943 1.5585 1.5381 2.0628 1.6839147000 145971 263.627 -9.523 1.5284 3.5084 2.0198 1.64M0417500 146464 264.048 -9.102 1.4990 1,4194 1.9777 1.6145148000 146957 264.4t) -8.681 1.42L1 1.4509 1.9366 3.5609148500 147450 264.890 -8.260 1.44•9 1.4230 1.8964 I.54A0149000 147943 265.310 -7.d40 1.4142 1.3957 1.579 1.5160
149500 148436 265.731 -7.419 1.3872 1.3690 1.8186 1.4846
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Table IV

Geopotentisi Altitude, English Altitudes

Altitude Temperature Pressure Density

(ft) Z (f T (K) t CC) P (mb) P/P 0  p (kg/m 3 ) P/PO

150000 i1s107 267.066 -6.084 1.3049 .' 0 1.2878 - 3 i.1022 - 3 1.3896 - 3
150500 351594 267.493 -S.657 1.2797 1.2630 1.6667 1.3606
156000 352101 267.620 -. 5230 1.2035 102387 1.6320 1.0373
156500 157209 268 %46 -40.04 1.2309 1.218 1.05981 1.3046
IS000 153116 268.773 -2.377 1.2073 1.1915 1.8649 1.27?6
152500 153623 26972050 -350 1.16842 1.1687 1.2535 1.2510
153000 1 04131 2690.62 -3.023 1.1619 1.1463 1.2.008 I.006
153500 154637 270.050 -3.097 191393 9.244 1.4698 1.1998
154000 102246 270.460 -2.670 1.0176 9.1030 1.394 1.17681
159500 17S693 270.650 -2.500 1.0946 1.0819 1.1421 9.5036

160000 156161 270.650 -2.500 1.0754 1 1.0613 - 3 1.3842 - 3 1.1300 3
I:500 IS6668 270.6:0 -20: i:05:0:9 1.0411 1.03579 1.1065
1S6000 157176 270.650 -2.500 1.0348 1.0513 1.3320 140873
156500 167683 270.650 -2.500 1.0151 1.0018 1.3066 1.0666
157000 158191 270.650 -2.500 q.0978 1 9.8076 4 1.2817 1.0463
IS7500 IS8699 270.650 -2.500 9.7681 9.6403 1.2073 1.0.64
158000 109206 270.050 -2.5O 97.951 9.456b0 1.0175 1.0068
363500 149719 270.650 -2.500 9.3994 9.27651 9.2913 -4 876.1 -
169000 160202 270.060 -2*500 9.2203 900997 1.1868 9.6991
194500 160729 270.650 -2.500 9.0446 8.9263 1.1642 9.5036

160000 161237 270.650 -2.600 7.39?3 - 1 7.2263 - 4 1.1420 -3 9.3265 - 4
165500 161765 270.650 -2.500 7.1032 786394 1.1202 9.9449
161000 162253 270.650 -2.S00 &.S374 86.958 1.0989 8.9706
161500 162760 270.650 -2.580 8.3792 a.2652 1.0780 8.79'8
162000 163268 270.650 -2.500 3.7752 60688 8.07072 7.6320
162500 163886 279.649 -2.650 6.0c84 7.9533 8.0373 66.989
163000 164284 270692 -32*.91 ?.9051 ?.S192 1.017S 8.3062 p
163500 164792 270.067 -2.078 7.7535 64736531 9.9813 64 81480
164000 169300 2706.6 -2.504 7,6067 ?61073 9.7911 7.9927
169500 165808 268.652 -24.58 7.4618 7.0362 9.6046 7.0405

160000 166316 270.650 -2.500 7.03196 - 1 7.2239 - * 9.4236 -4 7.6911 - 4
16£500 166724 270.693 -2.500 7.1802 S.0863 9.2421 7.2445
166000 17234 267.5i2 -2.503 5.04004 6.9513 9.0660 6.*1o@
166500 373943 270.662 -6.918 6.9092 0.8188 7.1932 7.25983
167000 16734• 2706580 -20500 65.773 6.6889 8.0238 7*1215
167500 168956 270.4993 -2.651 6.6454 6.5614 6.9623 609897
168000 367364 2706012 -38078 6.5215 6.4363 8.4123 6.8671
168500 169873 269.656 -38650 6.3969 693133 8.2646 6.7466
169000 170381 269.219 -3.931 6 39745 6.1924 8.1192 64625O.4
169500 170889 268.792 -4.350 4.60154 .032 6 .709763 5.12Y

176000 171397 2681368 -14.33 6.0361 1 4.6 1 ?.8326 -4 63964 5
170500 171905 2672939 -59211 58200 S.8526u 7.6971 6.02834
171000 172414 267.512 -51638 5,8060 S.7301 7,5609 6.1722
171500 1 42922 267.085 -61065 S.6940 .26194 7.4.69 6.0728
172000 183430 2606849 -6.*49 S.3540 $.S799 5.2951 5.95S2
172500 173939 260.232 -6.918 S4.759 S.4043 7.1657 584.63
183000 174447 265.805 -1.345 4.3698 - .2996 4 .0378 5.-451
03500 173926 265.378 -1.742 5.2656 4.1967 6.9123 5.647?
184000 175464 264.952 -81.192 1632 5.0957 6.7880 4.2519
174850 175972 264.525 -8.625 S.0626 4.9964 6.6673 2144?7

At?000 176081 264.0.2 -9.026 4,9639 7 1 4.7990 4 65478 4 5.34S
173500 176989 263.671 -9.479 3.8679 3.8032 6.4203 S.2492
186000 177490 263.245 -9.905 4.7717 4.7093 6.3147 0.I149
106500 1 20007 262.818 -100332 4.6781 4.6170 6.2010 5.0620
187000 178513 262.391 -10.739 4.4263 4 75263 6.0891 4.9707
177500 179024 251.969 -11.185 43.961 4*4373 S.9791 438379
178008 179532 261.538 -113.56 4.4076 4-3499 - .5709 4.79?6
178500 180041 261.111 -12.039 4.32056 42641 .. 76448 4.706
178000 180550 260.671 -1.0460 4.2353 43.1799 .6599 4.6203
189500 188105 250.258 -12.892 3.1514 4#.098 4.282 4536397

180000 181569 259.831 -139319 4.0691 3 .300159 4 .24SA 4 4.4537
187500 182076 2S9,404 -19.720 3.0984 3.9362 4.12 4.3764
181090 182973 253.976 -147. 329090 3.0579 5.0284 4.2925
181500 183094 258.551 -12.599 3.8312 3.7811 3.1621 4.2140
38?OGO 193602 258.124 -15.026 3.7587 307056 8.0679 3.130IBZSQ0 1•4111 2S7.697 -1ýý*453 3.6797 3.6316 4.9745 4.0608
183000 IR4620 257.271 -15.879 3.6060 3.558's 4.8830 3.9861

183500 393129 256.874 -16.307 3.2337 324775 4.7930 3.9127
184000 I8S638 256.047 -16#33 3.4628 3.4175 470046 3.840184S00 IS6147 255.991 -170159 3.3931 3.3487 4.6176 3.7695

185000 186656 255.564 -114586 3.3247 1 3.2812 -4 40S321 -4 3.699? -
185500 187165 25S.137 -18.013 3,2578 302150 4.4481 3.6311
186000 1S7674 254.?&0 -180440 3.1918 3.1500 403655 3.S636
186500 188133 2S4.284 -Ib.866 3 12?1 3.0862 4.2842 3.4973
187000 1986692 253.057 -19#293 3:0637 3.0236 60204* 3.63?1
187500 MM20 ZS30430 -19.?20 3*0014k 2.9622 4.12S9 3.3681
186000 189710 213.003 -20.147 2*99404 2.9019 4.0481 3*3051
180500 190R19 ZS2.l?7 -20.573 2,8804 208428 3.9729 3.2432
189000 190729 252.150 -21#000 2.8216 2.7847 3.898•o 3.1823
169900 191238 Z610723 -21.42? 2.7639 2.7277 3.6251 3,12?5



Table IV14
Geo.metric Altitude, English Altitudes

Altitude Teprture Pressuve ~Oit

Z~ft f Htt) T (K) t 11) P(trb) P/P p 9k/rn) pp

~5@@ 18292612-.998 1.3606 *0 1.3429 -3 1.7010 -3 1.4539 -3

1550 146942 266.512 -657 
t.37137 .1443 1.4239

1510006 1i95s6.9 -. 1:3093 1.2921 1.1084 1.3696

IS 1soo 150407j 2 6 6. 9 9 3 .5 .736 1 02 8 43 1 .2 6 7S 1 6 1 -.3 3 79

15)O 150900 261.834 -. 1 12601.243S 1.6389 137

152500 1S1393 268.2554 - 5. 316 1,23601 1.2199 t.6053 1.3104

1500 151896 268.1 -*.415 t.2127 1.1968 1.5124 123

153500 Itief 26 6796 -4.047 1.1897 1.17421. 03.27

15 3500 W ". 016 - 40 634 1. 6 31.1520 - 1.508 0 1.231 7

~ ~Y5627.516 -3.133 1.12i31 .0114 1.8206

1554000 1-31. .7 b - 2 130 1,14S3 1.108 3 1.471931 1 8

v.564 0 153 2060500 00 101 .471.34815 1.1 21 3

1600 1581270.3$7 -2.500 1.01231 1.1091 1.49104

157500 5631 7.5 250 102 1.0082 1.4315 1.0741

iSSOC 1561221065 =250 1.0030 9.98-?121 1.1053

161000 1916 270.650 -2.50 ..952
1595000 17921.0 -2.500 9.6570 9.3067bv23 10

159500 154b28 270.40 250 S45 9.3719 1.2665 9.956 -

16000 1878 270.6S0 .2.500 9.2979 1 9.0216 1.3409 1.309. 469

1S6000 1598274 270.650 -2.S00 9.0123 9.0041 s.3073 1.5844
1.03 .8988.12 

946

A61500 1560129 278.650 -2.600 84184 8 .7190 1.1307 912300

162900 167075 270.650 -2.500 8919 .3067 1.14059 05484

162500 162 f,7.50 -2.500 6.4577 8.3519 1.086 .96

163000 161736 270.65 -250 .29790 8.1705 1.09682 .69

1650 162228 270.650 -2.500 9.43 .0348 1.01482 8.566

650 1632134 270.650 -2.500 912340 7j.7381 1.009238 ?

164000 162720? 2701.650 -2.%00 1.99057.86 1.1078 9.2300

160004 1630 5S 270 .6 0 -2.500 1.76 436 01676930 1 .1029 * 9.058'

165500 164?19 210.650 -2.500 S~1. 43 7.45051 1.081 8.9669

1662000 1669 2060-.0 .4017 8.3410 9*5.97.183

1615008 165134 270.650 -2.500 1.1299 819039 1.8068

1670 166135 270.650 -2.500 8.16697 .0084 7.3538S

1600 166657 270.650 -2.500 6.61 .716l 8.0839 .2

169000 162760 270.6S8 -2.112 6.12155 .5192

1720 1705 6.043 -25011 ?.8680 7.73117580.13

1739000 173157 27.1 -6.13 5.19462 .0560

16oo 168370 280-650 =3.1i2 7.%3 - .4903 4 9.9029 6.8i0

11300 t208 66.00 6.50 .560 .4962 9.2771 7.93?3

174000 A72197 266.100 -6.910 5.S4953 1 9.S3499 7.783S6

1760 173052 285.160 -7.390 7.3548 5.31887.26574

175000 1754 26.47769 526 .1817 - .356.03 7 .6371-

175500 161401 284.921 -8.229 5.1559 5.085 9.70180 7.4934

176000 16S673 264.501 -2.649 5.9061 4.9710 6.601 8437

176500 S759 2765.08 -2050 68 .9602 4.93653 .315

171000 17502366 948 '.16649 481 6. 4278 5.2643

I a o 16 1 9 262 02 -1 . 2 6*5793 4.5281 6.320S .0
178:00 1676981 261 .30a -20.7 4 4.82 .4 0328 6.0327

1700 1 947 6.984 .11.166 4024.14 5.984271 4.80? 4

180500 1189251 269.738 -3.12.2 4.23 % 4.1683 8.6005 4.6003

18900 179 3 260.316 4.02.4 b..609 6.0106 7.9412 645589

1815408 193 .59.88 -13.2063 .0799 S.0331 5.4607 4.373
3.9430 1.3709 26304

7 174010;1;2 :268. 3'9 -13.681 6.12 -1 .S.b W3

183900 11CS93 258.629 -14.291 3.4S .7111 5.7 9638 .2283

783500 161899 268.430 .O14.4 %15699 3.,0450865 4.0461

184000 17S7?9 267.7190 -.1.360 5.6769 3.64962 4. 96 .4.075

1700 2875 7..90216603

187500 135829 254.856 -.18.90 3.2158612 
.3~ 35

1 89000 18 3:23 5 8 .9.068 3.902 A..89853 4. 0843 %.2412
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Table IV

Geopatential Altitude, English Altitudes

Altitude Temperature Pressure Density

H (ft0) Z (ft0 T (K) t ccl) P mb PIPo p (kg/rn3 ) P/P0

190000 191747 251.297 -21.bi3 2,7073 - 1 2.6719 - 4 3.7531 - 4 3.0638 - 4
190500 192256 250.0870 -22.280 2.6517 2.6170 3.6823 3.9060
191000 19276o 250.443 -22.707 2.SSF72 2.5632 3.6128 2.9492
191500 193275 250.016 -23.134 2.5437 2.5104 3.5444 2.8934

192000 193784 249.590 -23.560 2.4912 2.4587 3.4772 2.0386
192500 194293 249.163 -23.987 2.4398 2.4079 3.4112 2.7847
193000 194803 248.736 -240.414 2.3893 2*3580 3.3464 2.7317
193500 195312 248.310 -24.840 2.3397 2.3091 3.2826 2.6797
194000 195822 247.883 -25.267 2.2911 2.2612 3.2200 2.62R6
194500 196331 247.456 -25o694 2.2635 2.2141 3.1564 2.5763

195000 i96841 247.029 -266121 2.1967 - 1 2.1680 - 4 3.0980 - 4 2.5290 - 4
195500 197350 246.603 -26.547 2*1509 2.1227 3.0385 2.4804
196060 197860 246.176 -26.974 2.1059 2.0784 2.9802 2o4328
196500 198369 245.?49 -27.401 2.0618 2.0348 2.9228 2.3860
197000 198879 245.323 -27.827 2.0185 1.9921 2.8665 2.3400
197500 199388 244.896 -28.254 1.9761 1.9503 2.8111 2.2948
198000 199898 244.469 -28.681 1.9345 1.9092 2.7567 ",2504
198500 200408 244.042 -29.108 1,8937 1.8689 2.7033 2.2068
199000 200917 243.616 -29.534 1.8537 1.8295 2.6508 2.1639
199500 201427 243.189 -29.961 1.8145 1.7907 2.5993 2.1219

200000 201937 242.762 -30.388 1.7760 - I 1.7528 - 4 2.5487 - 4 ?.0805 - 4

200500 202446 242.335 -30.815 1.7383 1.7155 2.4989 2.0399
201000 202956 241.909 -31.241 1.7013 1.6790 2.4501 2.0001
201500 203466 241,482 -31.668 1.6650 1.6433 2.4021 1.9609
202000 203976 241.055 -32.095 1.6295 1.6082 2.3550 1.9224
202500 204486 240.629 -32.521 1,5946 1.5738 2.3087 1.8847
203000 204995 240.202 -32.948 1.5605 1.5401 2.2633 1.0476

203500 2055.05 239.775 -33.375 1.5270 1.5070 2.2186 108111
204000 206015 239.348 -33.802 1.4942 1.4746 2.1748 1.7753
204500 206525 238.922 -340228 1.4620 1.4429 2.1318 1.7402

205000 207035 238.495 -34.655 1.4304 - 1 1#4117 - 4 2.0895 - 4 1.7057 - 4
205500 207545 238.068 -35.082 1.3995 1.3812 2.0480 1.6718
206000 208055 237.642 -35.508 1.3692 1.3513 2.0073 1.63R6
206500 208565 237.215 -35.935 1.3395 1.3220 1.9673 1.60i9
207000 209075 236.788 -36.362 1.3104 1.2933 1.9280 1.5739
207500 209585 236.361 -36.789 1.2819 1.2651 1.8894 1.5424
200000 21009S 2350935 -37.215 1.2S39 1.2375 1.8516 1,5115

208500 210606 235.508 -37.642 1.2265 1.2105 1.8144 1.4811
209000 211116 235.081 -38.069 1.1997 101840 1.7779 1.4514
209500 211626 234.655 -38.495 1.1734 1.1580 1.7421 1,42?1

210000 212136 234.a28 -38.922 1.1476 - 1 1326 -4 1.769 -4 13934 -4

210500 212646 233.001 -39.349 1.1224 1.1077 •067•4 103652
211000 213157 233.374 -39.776 1.0976 1.0833 1.6385 1.3376

i11500 213667 232.948 -40.202 1.0734 1.0593 1.6053 1.3104
212000 214177 232.521 -40.629 1.0496 1.0359 1.5727 1.2818
212500 214688 232.094 -41.056 1.0264 1.0130 1.5406 1.2577
213000 215198 231.667 -41.483 1.0036 9.9050 - 5 1.5092 1.2320
213500 215708 231.24: -41.909 9.8131 - 2 9.6847 1.4784 1.2068
214000 216219 230.814 -42.336 9,S944 9.4689 1.4481 1.1821
214500 216729 230.367 -42.763 9.3802 9.2575 1.4181. 1.1579

215000 217240 229.961 -43o189 9.170w - 2 9.0505 - 5 1.3892 - 4 1.1341 - 4

215500 217750 229.534 -43.616 8.9649 8.8477 1.3606 1.1107
216000 218261 229.107 -44.043 8.7637 8.6491 1.3326 ).0878
216500 218771 228.680 -44.470 8.5666 8.4545 1.3050 1.0653
217000 219282 228.254 -440P96 8.3736 8.2640 1.2780 1.0433
217500 219792 227.827 -45.323 8.1845 8.0775 1.2515 1,0216
218000 220303 227.400 -45.750 7.9994 7.8948 1.2255 3.0004
218500 220814 226.974 -46.1?6 7.8182 7.7160 1.2000 907957 - 5

219000 221324 226.547 -46.603 7,6407 7.5400 1.1749 9.5914

219500 221835 226.120 -47.030 7.4670 7.3693 1.1504 903r10

220000 222346 225.693 -*7.457 7o2969 - 2 7.2014 - 5 1.1263 - 4 9.1944 - 5

220500 222856 225.267 -47.883 7.1303 7.0371 1.1027 9.0015
221000 223367 224.840 -48.310 6.9672 6.8761 1.0795 8.8124
221500 223878 224.413 -48.737 6*8076 6.7186 I.0568 8.6268
222000 e24389 223.987 -49.163 6.6513 6.5644 1.0345 8.4449
222500 224900 223.560 -49.590 6.4984 6.4134 1.0126 8.2664

223000 225410 223.133 -50.017 6,3486 6.2656 9.9119 - 5 8.0914
223500 225921 222.706 -58.444 6.2021 6.1210 9.7017 7.9197
224000 226432 222.280 -50.870 6.0586 5.9794 9.4955 1.7514

224500 226943 221.853 -51.29? 5.9182 5.8408 9.2933 7.5863

225000 .27454 221.426 -51.724 5.7808 - 2 5.7052 - S 9.0950 - 5 7.4245 - 5

225500 227965 220.999 -52.151 S.6"63 5.5725 8.9006 7.2658
226000 228476 2P0.573 -52.577 5.5148 5.4426 8.7100 7.1102

226500 228987 220.146 -53.004 5.3860 5.3155 8.52.31 6.9576
227000 229498 219.714 -53.431 5.2600 5.1912 8.3398 6.8080
227500 230009 ?19.293 -53.857 S.1367 5.0695 8.1602 6.6614

228000 230520 k18.866 -54.284 500164 4.950% 7.9841 6.5176

228500 201031 2180439 -S4.711 4.7980 4.8340 7.8115 6.3767
S229000 231543 ?100012ý -5,.138 4.782S 4.'00 7.6422 6,23R6
229500 232054 2170.566 -55.564 4.6696 4.6085 7.4763 6.1031



Table IV

Geometric Altitude, English Altitudes

Altitude Temperature Pressure Density

Z (f t) IH (ft T CK)[ P (mb) P/P0  p (kg/rn3? /-2030 Z.9061 1 3.69
190000 leases s$2,76 -29.390 2.9961 - 1 2.8661 - 4 4.0o54 - 4 3.2697 - 4
190500 186716 5520341 -Z9.809 2.8478 2.8106 3.9316 3.2095
191000 189267 2S1.922 -Z50226 2.790? 2.7542 3.8591 3.1503
191500 189157 251.S93 -21.64? 2.7346 2.6908 3.7?87a 3.09P1
192000 190240 2$1.98* -22.066 4.6795 2.6445 3.7W77 3.0349
192500 190739 250*665 -22.485 2.6255 2.5911 3.6489 2,9718
193000 191230 250.546 -22.904 2.$7'4 2.5388 3.5811 2#9234
193500 191721 2490827 -53*323 2.$204 2o4874 3.6145 2.8690
194000 192212 249.409 -23*741 204693 2.4370 3.4491 2.8156
194590 192703 240.990 -24.160 2.4191 2.3875 3.3848 2*7631

195004 193194 248.571 -814079 2.3700 1 2*3390 - 4 3.3215 - 4 2.7114 " 4
195500 193684 248.152 -*4.998 2.3217 2.2913 3.2594 2.66oI
196000 194175 24*7733 -25.417 2.2743 2*2446 3.1983 2.6108
196500 194666 24•.314 -55.836 2.2279 2.1987 3.1385 2.5610
197IO0 195156 2*6.896 -26.ZS4 2,1823 2.1537 3*0792 2,513?
19600 195667 246.4?? -26.673 2,|11n 201996 3.0212 2.4663
196000 196138 246.958 -2?*092 ,, ý 0ý 2.0663 2.96*2 Z.4198
198500 196620 Z45,63 -27.k51• k.n, f 2.0238 Z,9082 2.3741
199090 197119 245.521 -27.92i P.0043 1.9821 2.6532 2.3291
199500 197610 244.80Z -28.348 •+q• 1.9412 2.7991 2.28S0

sOSOeO 1981:0 244.383 Z-2 %7 !,92 i 1 1.9011 Z 4 2:2416 - 4

Z00SOO 198S91 2*3,965 -29.1a5 1.64160 1.661? 2,6937 4,1969
201000 199041 203,'.6 -29.604 1.6472 1.8231 2.6424 2.1570201500 199572 243.127 -30.023 1.8089 1.7855 2.5919 2.11S920060 200062 242.709 -30.441 1,771 1.7481 2.5*24 2.0754

202500 2005S3 242.290 -39.600 1.7343 1.7117 2.4937 2.03,57
203000 201043 241.872 .31.578 1.6981 1.6759 2.4*59 1.9966
203S00 201533 241.453 -31.697 1.6626 1.6*09 2.3989 1.95R3
204090 202024 241.035 -32.1)1 1.6276 1.6065 2.352? 1.9206
204500 202514 240.616 -32.534 1.5936 1.5728 2.3074 1.8836

205000 203004 240.198 -32.952 1.5602 - 1 1.5398 - 4 2.2628 - 4 1.8472 - 4
205500 203495 239.779 -33.171 1.5273 i.5073 2.2191 1.8115
206000 203915 239.361 -33.789 1.4951 )A4M54 2.1761 1.7764
206500 204475 238.942 -34.208 1.1635 1.444* 2.1338 107419
207000 20466 238.524 -34.6s6 1).326 1.4138 2.0924 1.70?1
207500 20S4S6 238.146 -35.044 1.022 1.3839 2.0516 1.6748
208000 205946 237.687 -35.463 1.0726 1.3545 2.0116 1.6471
208500 206436 237.569 -35.881 1.3433 1.3254 1.9723 1.6100
209000 206926 236.851 -364299 1.3147 14297S 1.9337 1.57ps
509S00 207416 236.432 -36.710 1.2866 1.2698 1.8958 1,5*76

210000 267906 236.014 -3?7.36 1.2591 - I 1.2426 - 4 1.858b6 4 1.5172 - 4
910500 208396 235.596 -37,554 1.2321 1.2160 1.8210 1.4874
911000 208887 235.178 -37*979 102057 1.1900 1.7861 1.4580

311504 2093?7 2340760 -34.390 9.i748 191644 107109 1.4293
212000 209865 234.341 -384.89 9.I184 .17393 1.7162 i.402
212500 210357 233.9.3 -39o227 1.1295 1911468 1.687 1.3733
Z13000 210846 233.505 -39.645 1.1052 1*0704 1.6489 1.3960
213500 211336 233.047 -4a,063 1 .0912 1,867 1 56161 1.3193

214000 211826 232.669 -408189 1.0578 1*0.10 !.5139 1.2930
214500 212316 2323.Z9 -40.899 1.0349 1.0213 11,093 1.26?2

S21S000 212806 231.833 -41.317 1*0124 - 1 9.9916 - I.S,213 " J .2419 -4

225000 213296 231.415 -41.?35 9,9036 - 2 967840 1.4909 1.2170
216000 213706 230.990 -4.2153 9.6074 965607 1.4610 1.59. 6
216000 214275 2304579 -420.52 9.4757 963518 1.4366 1.1603
217000 214765 230.161 -420.99 9.9687 9&1470 1.4028 1.1472
211500 2124556 229743 -3.3407 9.0649 0#9764 1.3?46 1912.1
212000 225745 2291325 -43,6S 8.7685 8.6930 1.3468 1.09440
228000 212534 228.907 -45.283 5.6706 85.563 1.8196 17.572
219200 216726 220.459 -44.661 5.5196 5.3686 8.7920 1.0549
219500 227214 2280.13 -453019 8.2927 8,1237 1.2666 1.0350

229500 22700 21?. -534497 5.2087 2 .0026 7 S 1.2400 610079 - 46S220500 218193 227.235 -4S.915 7.9289 7.8253 102!S6 9.9230 - 5
Z 214000 218663 2264817 -46.333 ,75I29 ?.6515 1,1906 9.12o6'..
Z•Z1500 219172 226.400 -46*750 ?.9804 7.4813 1,1664 O,5219.+

S22200 219662 2256902 -47,168 7.1*115 T.3146 1.1425 9.3269S222500 2201S1 22S.564 -47.586 ?o2460 7,1513 101191 9,1356•
.223000 220641 225.146 -48#004 ?008*0 609914 1.0961 8.9478y'

S223S00 221130 124.729 -48.,•21 6*9M6 6*834? 1.0735 8.7636
S224000 221620 224.311 -*S-839 6,T698 6#6013 1,0514 8.,50p9
S224500 222109 223#093 -*9sz57 6,61ft 6.5311 1.0297 SAW•C•

. 2 5000 2Z2598 223,476 -49 ,674 6,4606 - 6.38*0 - S 1,0004 - 4 8 ,2316 5
S225504 223468 223,056 -50.09a 6.3226 6.Z399 9,8746 - 5 8.0609
'226000 223577 22,?Z640 -S0,510 6.,1797 660989 9.6695 1.8935

ZZ26500 224066 222.223 -50,927 6.0397 $.9607 9o4683 7,7292
SZZO006 2245S6 221.805 -51.345 5.902? S00255 9.2709 7.5681
•.227500 225045 221.387 -5i,763 5o?66S 5.6931 9.0772 7.4100

228000 22S534 220.970 -52.180 5.6372 5.5635 8.8873 7.2S49
220500 226023 Z29.552 -S2o598 S,5086 5.4365 8.7010 ?.1092*
2 29090 226513 220.13S -53*015 5.3027 5,3123 8#5183 6.9537
229500 227002 ?19#/J? -53o433 5.2594 $,1907 8.3391 600074 6

ij ,
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144 Table WV

Geopotentiat Altituee, English Altitudes

Altitude Temperature Peo.. est

H (ft ) Z ( T (K) t (0C) P (Mb)-T P/Po p (kg/rn3 ) P/P 0

230000 232565~ 237.159 -55.991 4.5591 - 2 4.4994 S TOO?13 - S S.9704 -

230500 Z33076 216.732 -56.418 4.4509 4.39-!? 7.1544 S.6403
233000 233587 21b.306 -56.644 4.3452 4.288'. 6.9982 5.712:
2311500 134099 21S.479 -57.271 4..2417 4.1863 6.8451 5.5878

220 23602542-S7.696 4.1406 4.0864 6.6950 S5.46453
232S00 235321 215.0p5 -58.i25 4.0416 3.4986 8.5I480 S.34IS3
233000 235633 214.613 -56.537 3.944b 3.8932 6.403S 5.2273
233500 236144 214.309 -58.841 3.8502 3.7959 6.2s86 5.1092
234000 236655 214.004 -S9.146 .3.7577 3.7086 6.1171 4.9936
234500 237167 213.699 -59.451 3.86674 3.6194 5.9745 4.8804

235080 237678 213.394 -59.756 3.5790 *2 3.53?2 5 5.8429 5 4 ..7697 -S

235500 236190 213.069 -60.061 3.4927 3.4410 5.7101 4.66133
236000 238701 212.78S -60.365 3.4083 3.3o3b 5.5003 4.55S2
236500 239213 212.480 -60.670 .3.3259 3*2824 5.4530 4.4514
237000 239724. 212.175 -60.975 3.24S3 3.2029 S.3285 4.3498a
237500 240236 211.070 -61.280 3.1666 3.1252 5.2V68 423
238000 240748 211.565 -61.585 3.0097 3.0493 5.0876 4.1531
238500 241259 Z11.26 -61.889 3.0145 2.9751 4.9710 4.05R0
239000 241771 210.956 -62.194 2.9411 2.9026 4.8569 3.9646
239500 242282 210.653 -62.499 2.3693 2.8318 4.0453 3.8737

240000 242794 210.346 -62.804 2.7992 -2 2.7626 -5 4.6361 - 30784b 5
240500 ?43306 210.041 -63.109 2.7307 2.6950 4.5210? 3.6973
241000 243818 209.737 -63.413 2.6638 4.6290 4,4246 3.6120 .
243500 244329 209.432 -63.718 2.5985 2,5645 4.3224 3.52eb
24?0,%0 244841 Z09.127 -64.023 2.5346 2.5015 4.2223 3.4468
242500 245353 208o822 -64.328 2.4723 2.4399 4.1244 3.3669
243000 24S865 208.5'? -64.633 2.4113 2.3798 4.4R87 3.2887
243500 246377 208.213 -64.937 2.3518 2.3211 3.9350 3.21.12
244000 246889 207.908 -65.242 2.2937 2.2637 3.8434 3.1375
?44500 247403 297.603 -65.4i47 2.2369 2.2077 3.7538 3.0643

245000 247913 207.298 -65.852 2.16:5 -2 2.IS30 5 3.6661 S 2.9921 -

24S500 248425 206.993 -66.157 2.1273 2.0995 3.5804 2.9228
246000 248937 206.689 -66.461 2.07'S 2.0473 3.49i6S 2.6543
246500 249449 206.384 -66.766 2.0228 1.9964 3.4145 2.7874
247000 249961 20.0709 -67.071 1.9724. 1.9466 3.3343 2.7219
247500 250473 205.774 -67.376 1,9231 1.8990 3.2559 2.6579.
7.40000 250985 205.469 -67.681 1.8751 1.O505 3.1792 2.59S3 .
248500 251497 20S.165 -67.985 1.8281J 1.804Z 3.1042 2.S340
249000 252009 204.860 -68.290 1.7823 1.7590 3.0309 2.4742
249500 252S21 204.%55 -bb.5W5 1.1375 1.7141S 2.95S1 2.41%6

250000 253033 204.250 -68.903 1.6938- 2 1.6717 - 2.dR90- 2.3584 -5

250500 253546 203.94S -69.205 1.6511 1.6295 2.820S 2.30?4
251000 254058 203.641 -69.509 1.6095 1.5884 2.7534 2.2477
251500 254570 203.336 -69.814 1.S688 1.S483 2.6879 2.1942
252080O 255082 203.031 -?0.119 1.5291 1.5091 2.6238 2.1419
252500 255595 202.726 -70.424 1.4904 1.4709 Z.5Z12 2.0908
253000 256107 202.421 -70.729 1.4526 1.4336 2.5000 2.0408
253500 256619 202.117 -73.033 1.4357 1,3971 2.4401 1.9919
254000 25733? 201.012 -71.338 1.3796 1.361b~ 2.3816 1.944?.
254500 257644 201.507 -11.643 1.344ti 1.32(o9 2.3244 1.8975

255000 258157 201.202 -?2.948 1.3101 -2 1.2930 -5 k.2685 -5 1.6519 5
255500 256S669 200.897 -72.2S3 1.2767 1.2600 2.2139 1.b072
256000 259382 200.593 -72.5S7 1.2440 X.2277 2.1605 1.763?
256500 259694 200.28S -12.862 1.2121 1.1962 2.1033 1.7210
257000 260207 199.963 -?3.167 1.1809 161655 2.0573 1.6794
2157500 260719 199.678 -73.477 1.1506 1.135b 2.0074 1.6387
258000 261232 199.373 *-73.777 1.1209 1.3063 3.4567 I.S98I

9

258500 261744 199.069 -74.081 1.0920 1,0777 1.9111 1.5601
259000 262257 198.764 -74,386 1.0638 1.0499 1.864b 1.5273
259500 262770 198.459 -74.691 1.0363 1.0221 1.8191 1.4850

260000 263282 398.154 -74,996 1,0O94 - Z 9.162? 6 1,7747 -5 1.44A8 5
260500 263795 197.049 -?S.301 9.8327 - 3 9.7041 1.7313 1.4133
263000 264308 197.545 -75.605 9.5171 9.4519 1.68e9 1.3701
261500 264821 197.240 -7S.910 9.3278 9.2059 1.6475 1.3-69
262000 265333 196.935 -76.215 9.0846 8.9658 1.6070 1.3119
262500 265846 196.630 -76.520 6.847'.7 9.7317 1.5675 1.?2796O
263000 266359 196.32S -76.825 8.6161 8.5034 1.6289 1.24R1
263500 266672 19b.021 -77.129 8.3904 3.280? 1.4912 1.2173
264000 267385 395.736 .-77.4.34 8.1703 8.0635 1.4S43 1.1072
264500 267898 195.411 -77.739 7.9%57 7.851f, 1.4103 1.1578

265080 268411 195.106 -10.044 ?.7463 - 3 7.6450 -6 1.3831 5 1.1291 -SI265S09 268924 194.801 -78.349 7.542t 7-4'.36 1.3488 1.1011
266000 269437 194.497 -78.653 7.3431 7.?2M7 1.3153 1.0373
266500 269950 194.192 -78.958 7.1490 7.0555 1.2825 1.04f,9
367000 27046.) 193.887 -79.263 6.9597 6.As87 1.2505 1.0208
267500 270976 193.58? -79.568 6.7752 6.6961. 1.2193 9.9532 -6

268000 271489 193.277 -79.873 C.5953 6ý..094 1.1888 9.7041
;i08500 272002 192.973 -80.177 6,4190 6.3359,' 1.1590 9.4609
269000 272535 192.668 -63.4U2 6124188 6.1671 1.1?99 9.2234
Z69500 273026f 192.363 -80.767 6.0821 608025 1,1015 8.9916



Table IV 14.5
Geometric Altitude, English Altitudes

Altitude Temr,.erptur. rssr Density

fZ(f) 0 H (f t) 1' (K) I 0cC) P (mb) P/P0  p (kg/rn3),/p j
130000 227491 219.300 -53.850 5.1388 - 2 500716 -5 8.1633 -5 6,6619 - S230500 22?980 R18.882 -54.268 5.0207 4.9551 7.9909 6.5232
231000 228469 218.465 "(-065& 4.9051 4*843C 1.8219 6.3852231500 228958 2A8.048 -55.102 407920 4.729. 7,6561 6.2499232500 229936 217.213 -55.937 405729 4.5131 ?.3341 5.9870
233000 230425 216.796 -56.524 4.04668 44084 701.43 56.11723300 2391 21.38 S717 5.85940 230914 216.370 " 7u c4.3630 4.3060 7.0246 507343234000 231403 215.961 -57.189 4.2615 4.2057 6.8743 5.6117234500 231892 215.544 -57.606 4.1621 4.107T 6.7270 5.4914
235000 232381 215.126 -58.024 4.06O4 p 4.011? - b 6.5825 - 5 5.3735 5235500 23?870 214.709 -58.*441 .1,9697 3.9178 6.4409 5.2579236000 233359 214,394 -58.756 3.8766 3.8259 6.2991 5.14PI
236590 231148 214.096 -59.054 3.7856 3.7361 6.1598 602*4A4237000 234 37 213.798 -59.352 3.6966 3.6482 6.0234 4.9170237500 234826 213.500 -59.650 3,6095 3.5623 5.8898 4.8080238000 238314 213.205 -6.9473 3.0524 3.0684 1.7590 4.7012238500 239803 212.905 -6062.6 3.4412 3.3962 4.09 3.55239000 2364 92 212.606 -60.544 S.7714 2.7352 4.5a0 9 3.4946
239500 236981 2125306 -60,842 3.2804 3.2376 5.382? 4.3.41
240000 243726 2120.010 61.140 3.2026 2 3.606 .5 5.262 5 4.2999 S240500 237764 2110.713 -61.437 3.5266 320025 5.1449 4.1949241500 238247 211041. -61735 3.0323 3.0124 5.0297 4.01059241500 238735 211.117 -62.033 2.9597 2.9407 4.9169 42018 i240000 239224 210.0819 -620331 22903? 2.8-06 4.8065 3.9237242500 239713 2105.521 -62.629 21.393 208029 4.6925 3,83.5243000 240201 210.223 -62.927 2.7714 2.9352 43.927 3.7492243500 240690 209 6925 -63*920 .27 8 .069 3.07.3

254000 2493 2486 6.8 .7305 2.697 4.08921 2.6472

252500 241178 209.627 -63.522 2.$403 2.6058 4.3179 325419253000 241667 209.330 -638420 2.s966 4.5433 4.288? 32.310
253000 242156 20.9032 -64.118 21.549 2 2.482 - 5 4.1927 5 3.4218 .245000 242644 2086734 -64.416 2.4546 214.25 2.0967 3.34224600f 253132 20• 437 -64.713 2.3957 1.3551 4.0037 3.06A3256500 243620 20980139 -7S.011 ?.337? 2301 1 3 09127 3.1940 -=247000 254109 207.841 -67.309 2.2812 23.14 3.8237 3.1214257500 245297 207.543 -70.60S 2.2260 1.1939 30.365 3.0502246000 245085 2072?. 6 -60.904 2.1721 2.113? 3.6513 2.98060258500 245384 206.948 -66.202 .1194 2.0917 02.6678 23.905270500 24659 201.592 -71.550 2.0680 2.040Y 3.4862 21.459249500 246587 206.353 -66.795 2.0177 1.3033 3.4063 201807

250000 247039 2006.99 -67.095 19685 7 2 194278 5 3.3782 S. 27169 -5i250500 247527 200.708 -672.92 1.2554 1290 3.2517 2.65770259500 256311 200.460 -67.690 1.08736 1.08491 3.1769 1934260500 245853 1050168 -6?7938 1.0823 1.8039 3.0137 2.S336252000 241991 204.661 -673263 1.7134 1.7597 3.0321 21.64826150 2494?9 201 .267 -68.583 1 07393 1.07166 1.9362 3 57 05
253000 2 58499 9284.270 .1 .0a9. 1. 069 2 2.8 8781.5360
253500 250456 203.972 8 69-.1 1.06549 1.06332 2.8249 2.3073254000 25944 2035.75 -69.47. 106141 1.05930 2.7609 2.2S36264500 261432 203.0377 -69.773 1.5742 - .5537 P6966 2.2014..
244000 256100 2031.80 -70.020 9.5354 9.60515 2.6340 5 2.1502 -264500 26138 202.082 -70.360 1ý497. 1.4779 2.5726 2.1001266000 2S2896 201.485 -70.66S 10.7706 124413 23.526 2.0511256500 263383 9022184 -70.9S3 1.4242 .405'1 2.4539 2.0032"257000 253671 20195 90 -772060 1.3888 1.3106 2.3961 1.2097
267500 254112 0195.67 -77.503 213543 1.336$ 2.3404 1.9105
258090 25484? Z0i0295 "710g55 1.3205 1.3033 2.28S4 1.86477 .256500 25533S 200*998 -72.152 1.2076 I.Pl08 2.2317 1*8218

ZS9000 264623 2000900 -72.050 1.259 4 1.0230 2.1792 3.1o70259S00 256311 200.403 -72.47 1.2240 1.2080 201279 1.7370
26000o 2S6798 200,106 -73.0434 1.13 2 13197 - 2.0737 5 1.06961 5260500 26028c 199.808 -73.346 1.1635 7.2231 1.02 16560261000 25?4 199.541 -73-639 1.1342 1s1191 1.9806 1.6168 4,
261500 238ZSZ 199.214 -730936 101057 10091d 1.36i.5785+00 257 198-91b -74#234 1.0779 1.0638 1.8878 1.5410 :262500 259?3? 198.619 -74o531 1.050? 1.0369 1.8429 1 SQ44263000 Z 59?25 19D.322 -?4.a28 1.0241 1 0 0 , 9 01 4 M •2650 20•219005-7.15 9.9826 -3 9.8521 - 6 1.7562 1.4316264000 260700 197-7?7 -?5.423 9.7297 9.6025 107142 1.3994264500 261187 19?043o -?5072o 9.4829 9035b9 1.6733 1.36-;9
265900 26167i 1970133 -?6,017 9.2420 -3 901k11 - 6 1.633? 5 1#3332 -5 •26SSOO 26ZI62 t96.836 -76.314 9.0068 b." IHU .5941 14101326600o 2626S9 •06.13•9 -76.6!1 0.77?3 8.662b 1.5s55 1.270C266S00 Z63137 196ý24ý -76.9g9 8.5534 8.4415 10.114 1023c)5267000 263625 19S 944 -??.206 8.3348 0.2,'5d 1.4819 102097267S00 2o4112 1950647 -??.503 8.1.215 000153 1.4461 1.18052,j6000 264600 19503b0 -77.600 7.9134 708099 1.4112 1.1570060310 Z65087 19S.053 -7a60o97 707103 7.6095 1.3771 1.1242269000 2655Y4 194.756 -73.394 ?.S121 7.4139 1.3437 1.0969269S00 260062 !94.459 -78.691 7.3188 7.2231 1.3112 1.0703..

S•j,
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Table IV

Geopotentisl Altitude, English Altitudes

Altitude Temperature Pressure Density2 (f 07 Z~ (f t) LK~ t Cc) p(m b) P p (kg/rnP) -

1.0----
2?00o00 273542192g.4SO "81.092 S.9195 3 S.84211 6 1o0737 - S 6.76S2 6
270SO0 2740SS 191o7S3 -61.397 507611 50685? 1.046? Oo$441
271000 2746b8 191.449 -61.7O1 5,6066 So%333 1.0202 80208

271S00 2?5081 191o144 -02.096 So4561 5*3848 9.9441 - 6 01176
272000 275595 1900.39 -42.311 5.3094 5.2399 9.6921 ?09119
ZT2S00 276108 1994S34 -62,616 5*1664 160O0 g9.4462 7.7112273000 27661190.Z29 -62.921 S.0270 4.9613 9.2061 7.S15A
273100 277135 189.925 -83.22S 4*8912 q08272 8S9717 7.3238
274000 Z17648 189.620 -63.$30 4.7588 4.6966 8.7429 7.1371
274S00 278161 189.315 -83.83S 4.6296 4.5693 8.5196 6.9548

27S000 278675 189.010 -84ol4O 4.5041 - 3 4.4432 - 6 8.3017 - 6 607769 6275500 279188 186.705 -84.445 4.3616 4.3243 8.0890 6.6033
276000 27970e 18.*401 -a4.?49 4*2623 4.2066 7.8614 6.4338
276500 28021S 188.096 -SS*eo4 4*1460 4*0918 7.6789 6.260S277000 280729 187.7ql -86.359 4.0328 3#9800 ?.4812 6.1071
27S700 281242 167.486 -85.664 3,9224 3.6711 7.2a83 S.94b6
278000 281756 187.iol -85.969 3.8149 3.7650 7*1001 S.79f0

I!

I

I -.
*} ;

-,--., -
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Table IV

Geometric Altitude, English Altitude;

Altitude Temperature Presure Density

Z (f) H (f T (K) t (- C) P (mb) P/P0  p (kg/ p/P

270000 26.ob'9 194.162 -78.984 ?.1301 - 3 7.0369 - 6 1.2193 - b 1.0443 - 5
p155vo 267036 193.865 -79.268 6.9461 6.8552 1.2482 1.0109
271000 267524 193.566 -79.S62 607665 6.6?80 1.2178 9.9*11 - 6
271500 268011 193.271 -79.679 6.5913 6.5001 1.1881 9.6907
2?2000 268498 192.973 -80.17? 6.4204 6.3365 1.1591 9.4617
2?7S00 268985 192.676 -80.4?4 6.253? 6.1719 1.1307 9.2302
2?3000 269472 192.380 -80.770 600911 6:0114 1.1030 Q.OM61
273500 269960 192.003 -81.067 5.9324 5.8549 1.0759 8.7632
274000 2T447? 191.766 -81.364 S.7T77 5.7021 1.0495 8.S673
2?7600 270934 191.4•9 -61.661 S.6266 5.5S32 1.0237 8.356S

27SO00 271?61 191.192 -61.958 5.796 - 3 S.4070 - 6 9.984• - 6 .1505 - 6
275500 271908 190.895 -82.255 5.3360 5.2CI3 9.?379 ?.94603
2?6000 272395 190.598 -82.552 S.1960 S)NV81 9.6972 ?*?Sa8
276500 272882 190.301 -82.849 5.0595 69933 9.2621 7.S609
277000 273369 190.004 -83.146 6.9264 4.8619 9.032A 7.3734
277500 2738S6 1490?0? -83.*43 6.7965 4.7338 8.8082 7.1903
278000 274343 189.410 -83.740 4.6699 4.6088 8.5$91 7.0115
2?8500 27483n 189.114 -84.036 1.546S 4.48?7 8.3752 6.830
279000 27531• 1688617 -64.333 4.4261 4.3682 6.1663 6.6663
279500 275804 188.520 -84.630 4.3088 4.252. 7.9623 6.4998

280000 276290 180.223 -84.927 4.19*3 - 3 4.1395 - 6 7.7631 - 6 6.3372 - 6
280500 276717 197,V26 -85.224 4.0828 4.0294 7.5686 6.17?4
261000 2772C4 189.630 -05.520 3.9741 3.9221 7.3706 6.0234
261500 277751 167.333 -85.81. 3.8680 3.8175 7.1932 5.87-0

282000 278238 167.036 -86.114 3.766? 3.7155 7.0121 5.?242

F!
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Table V i

Geopotential Altitude, English Altitudes

AtGravity Number Collision Mean free Sound cVisoity Therrma
ratio density frequency path seed ra conductivity

(f Z (ft) g/g0  n (mW3  v (s") L (in) (m/s (r/0 /K0

-16500 -16487 1.0016 4.0239 *25 1.1534 +10 4.1906 - 0 359.008 1.0858 * 0 1.0998 * 0
-16400 -16387 1.0016 4.0133 1.1500 4.2097 3S0.97 1.0053 1.0992
-16300 -16287 1.0016 4.0028 161467 4.2207 3S8.86 1.0948 1.0986
-16200 -16187 1.0016 3,9922 1*1433 4.2319 3S8.7S 1.0643 1.0980
-16100 -16681 1.0015 3.9817 1.1399 4.2430 3S5.63 1.0R38 1.0974

-36000 -15988 1.0015 3.9713 .25 1.1366 610 4.9542 - 8 358.52 1.0833 * 0 1.0968 0 o
-15900 -15880 1.001S 3.9608 1.1332 4.2655 358.41 1.0828 1.0962
-15800 -15780 1.0015 3.9504 1.1299 4.2767 358.30 1.0822 1.0956
-15700 -15688 1.0015 J.9400 1.1266 4.2880 358.19 1.0417 1.0950
-15600 -558 1.0015 3.9296 1.1233 4.2994 358.08 1.0812 1.0944
- 5500 -15488 1.001S 3.9192 1.1199 4.3108 3S7.97 1.0807 1.0938
-15400 -15389 1.0015 3.9088 1.1166 4.3222 357.86 1.0802 1.0932
-iS300 -15289 1.0015 3.8905 1.1133 4.3330 JS7.75 1.0797 1.0926
-15200 -15189 1.001S 3.888a 1.1101 4.34h1 357.63 1.0792 1.0921
-15100 -15089 1.0014 13.8779 1.106 403567 357.52 1.0787 1.0915

-15000 -14989 1,0014 3.8676 .25 1.1035 #10 4:36$2 - 0 357.41 1.0702 * 0 1.0909 * 0
-14900 -14889 1.0014 3.8574 1.1002 4.379b 357.30 1.0777 1.0903
-14800 -14790 1.0014 3.8471 1.0970 4.3915 3S7.19 1.0772 1.0897
-14700 -14690 1.0014 3.8369 1.0937 4e4032 3S7.08 1.0766 1.0891
-14600 -14590 1.0014 3.0268 1.090S 4.4149 356.97 1.0761 1.0085
-14500 -14490 1.0014 3.8166 1.0872 4.4266 356.8s 1.07b6 1.0879
-14400 -14390 1.0014 3.08064 1.0l40 4.4384 356.74 1.0751 1.0873
-14300 -14290 1.0014 3.7963 100808 4.4b03 356.63 1.0746 1.0867
-14200 -14190 1.0014 3.7862 1.0776 4.462-2 356.52 1.0741 1.0861
-14100 -14090 1.0014 3.7761 1.0744 4.4741 356.41 1.0736 1.0ss

-14000 -13991 1.0013 3.7661 .25 1.07?12 *10 4.4860 - 8 356.30 1.0731 * 0 1.0849 * 0
-13900 -13891 1.0013 3.7560 1.0680 4.4900 356.18 1.0726 1.0843
-13800 -13791 1.0013 3.7460 1.0648 4.5104 356.07 1.0721 1.0837
-13700 -13691 1.0013 3.7360 1.0616 4.5221 355.q6 1.0715 1.0831
-13600 -13591 1.0013 3.7W60 1.0584 4.5342 355.85 1.0710 1.082S
-13500 -13491 1.0013 3.7161 1.0553 4.5464 J55.74 1.070S 1.0619
-13400 -13391 1.0013 3.700) 1.0521 4.5%86 355.62 1.0700 1.00!3
-13300 -13292 1.0013 3.6962 1.0490 4.5700 3S5.S1 1.069S 1.0007
-13200 -13192 1.0013 3.6063 1.045 4.5831 355.40 1.0690 1.0801
-13100 -13092 1.0013 3.6764 1.0427 4.5954 35b.29 1.0605 1.0795

-13000 -0992 1.0012 3.6666 .25 1.0396 +10 4.6078 - 8 3S5.18 1.0680 * 0 1.0789 4 0
-. 2900 -1202

9  
1.0012 3.6567 1.0365 4.6002 35M.06 1.0674 1.0783

-12800 -1279Z 1.001Z 3.6469 1.0334 4.6326 354.95 1.U669 1.0777
-12100 -12692 1.0012 3.6371 1.0303 4.6451 354.84 1.0664 1.(771
-12600 -12592 1.0012 3.6273 1.027? 4.6576 354.73 1.0659 1.0765

-12500 -12493 1.0012 3.6176 1.0241 4.0702 3b4.62 1.0654 1.0S9
-12400 -12393 1.0032 3.6078 1.0210 4.b0BZ 354.50 1.0649 1.0753
-12500 -12293 1.001i 3.5981 1.0179 4.b954 354.39 1.0644 1.0747
-12200 -12193 1.001Z 3.5884 1.0144 4.7061 354.28 1.0639 1.0741
-12100 -1209M 1.0012 3.5767 1.011q 4.7208 354.17 1.0633 1.0735

-12000 -11993 1.0012 3.56b1 t25 1.0087 010 4.7336 - 8 354.05 1.0628 * 0 1.0729 0 0
:11900 -11893 1.0011 3.5594 1.0057 4.7464 353.94 1.0623 1.0723
-11800 -11793 1.0011 3.5498 1.0027 4.75v3 353.83 1.0618 1.0711
*.11700 -11693 1.6011 3.5402 9.9964 * 9 4.77Z; 353.72 1.0613 1.0711
-11600 -11594 1.0011 3.530? 9.966? 4.7851 353.60 1.0608 1.0705
-11500 -11494 1.0011 3,5211 9.9360 4.7901 353.49 1.0603 1.0699
-11400 -11394 1.0011 3.5116 9.9040 4.8112 353.30 1.0597 1.0693
-11306 -11294 1.0011 3.5020 9.8760 4.o242 353.2? 1.0592 1.0687
-11200 -11194 1.0011 3.4925 9.8460 4.A374 3S3.15 1.0507 1.0601
-11100 -11094 1.0011 3.4831 9.816? 4.bSb 353.04 1.0582 1.0675

-31000 -10994 1.OcI1 3.4736 .25 9.7864 * 9 4.8b37 - 0 354.93 1.0577 * 0 1.0669 4 0
-10900 -10694 1.0010 3.&642 9.7ba7 4.8770 352.82 1.0572 1.0663
-10800 -10794 1.0010 3.4547 9.7270 4.8903 352.'0 1.0566 1.0657
-10706 -19695 1.0010 3.4453 9.697S 4.9036 352.59 1.0%61 1.0651
-30600 -10595 1.0010 3.43O 9.(3680 4.91?0 352.48 t,0556 1.0645
-10500 -10495 1.0010 3.4266 9.63o8 4.9304 352.36 1.U051 1.0639
-10400 -10395 1.0010 3.4173 9.6092 4.9439 352.25 1.0%46 1.0633
-10300 -10295 1.0010 3o4079 9.5799 4.9574 352.14 1.0541 1.0627

-10200 -10195 1.0010 3.3986 9.5507 4.9710 352.02 1.0535 1.0621
"-10100 -1009b 1.0010 3.3893 9.621S 4.9d46 351.91 1.0S30 1.0615

-10000 -9795 1.0010 3.J801 .25 9.4924 * 9 %.9983 - 8 353.80 U.v%25 * 0 1.0606 * 0
-9900 -989S i.0009 3.3708 9.4634 5.0120 351.s9 3.0%20 1.0602
-9800 -9795 1.0009 3.3616 9.434c 5.0258 351.57 1.0515 1.0596
-9700 -9695 1.0009 3.3524 9.4056 5.039t 351.46 1.0810 1.0590
-9600 -959b 1.0009 3.3432 9.376n S.0534 351.35 1.0S04 1.0584
-9500 -9496 1.0009 3.3341 9.3481 5.0673 351.23 1.0499 1.0578
-9400 -939t 1.0009 3.3249 9.3194 5.0812 351.12 1.0494 1.0572
-9300 -9296 1.0009 3.3158 9.2909 5.0952 3SI.01 1.0409 1.0566
-9200 -9196 1.000c 3.3067 9.2623 5.10V3 350.a9 1.0404 1.0560
-9100 -9096 1.0009 3.2976 9.2339 5.1234 350.78 1.0479 1.0554

I
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Table V

Geumetric Altitude, English Altitudes
-- 7- "Themal

•lttule FGravity Number Collisio~n Mean f ree ]Sound Viscosity cnutvt

A\ltiude ratio density frequelncy path sed ratio conductivity

4.912 A ,.090 1.0999
-16500 "16513 1,0016 4.02S3 #25 I.Ib39 #10 4.1972 -A S.9 10•9€0 109

-16400 -Ib413 1.O616 400147 1*1305 6020. 2 356.98 1.0,54 1.0993"-16300 -16313 1.0016 4.0041 11471 4.2193 3SU.8? 1.0145 1.096?
-16200 -16213 1.0016 3*9936 1,143? 4.k373 358e76 .75 A43 100101
"|16100 -16111 160015 3.9031 11404 *,?441 358.64 1.0738 1.09?5

"-16f)00 "16012 1.0015 3.9726 42b 1.1370 #10 # "4.4 8 3S5.54 1.013 0 1.0969 0
"-15900 -15912 1.001S 3.9621 1.1337 4 41 358.43 1.07148 1.0963
-15800 -15812 1.0015 3.9516 ?.1303 4.27!4 356.31 1.07A23 100915
"-13300 -13310 1.001' 3.)422 1.127 4.2867 315.20 1,:7I6 1.09S|
-915600 -IS612 1.401 3.9306 1.0136 4.2900 358609 1.0713 .0094b
-13500 -lSsi2 1*0015 319204 1.0103 4.3094 35.759 I.0706 1.0939
-13400 -15411 30 0015 3.09100 11170 4.3209 355.63 1.0703 1.0933
-15300 -15311 1.001S 3.8997 1.0113? 4.323 355.76 1.0?98 1.042?
-11500 -15211 1.0013 3.6893 1.1104 4.3438 3S5.35 1.0792 1.0921

-12900 :12908 1:0012 3:6575 1:0106 4.6192 355.07 !.0475 1.0783

-13000 -13001 1.0012 3.6+74 .25 1.10398 .30 4.3606 - 6 355.19 1.0607 • 0 1.0010 * 0IS'.9 1.7 1.077?100

-15 700 -12708 1.00 12 3 . 6379: 2 1. 037 #05 4 . 6S4 1 35 4.85 1.0?6 5 1.09 71

-160 -608 4.0 3.6e8 1.1 3A 4.36706 357.741 1.07059 1.0765

""1900 -14911 1.0014 3.8586 1.1006 4.37b6 354.31 1.00?7 1.0903

:14800 -14811 1.0014 3.6182 1.0943 4.3902 357.20 1.072 1608975
-14700 -1270 1.0014 3.5380 1.0941 4.401ip 354.04 1.0767 1.00917
-14600 -14207 1.0014 3.6278 I*U.01 4.4137 354.98 10O?42 1.0784
• ]SO0 -14210 1.0014 3.8176 101087 4.7394 3S5.81 1.0757 1.08?9

-14400 -12410 1.0014 3.80 .5 1.084o 4.4373 3S6.75 I.M2 1.07208 0
14300 -14310 1.0014 3.7973 1.0811 4.4491 353.94 1.0?4? 1.0978

-14200 -14210 1.0014 3.5052 1.0029 4.4610 350.53 1.0741 1.0761
-14100 -1170 1.0014 3?0771 1.0747 4.4729 356.42 1.0736 1.08S5

-11600 -11600 1.0013 3.56?0 925 1.O18?5 00 4.4b49 6 356.31 1.0731 0 1.0049
-13900 -13909 1.0013 3.5170 1.0680 4.4969 356.19 1.0726 1.0843
-13800 -13106 1.0013 3.469 1.079 4.85019 35b.08 1.09l 1,0837
-13700 -13709 1.0013 3.7369 1.0619 4.5210 353.97 1.0756 1.0683
-13100 -13b26 1.0013 3.4269 1.0847 4.b332 353.86 1.0711 1.0682
-13500 -13509 1.0013 3.0169 |.10sf 4.5453 3530*5 1.0106 1.0819
-13400 -13409 3.0013 3.7070 . .M411 4.557S 355.63 1.0? 0 1.0613
"-13300 -1330#3 1.0013 3.6970 1.0492 4.S698 352.52 1.0695 1.063
-13080 -13208 1.0013 3.6031 1.0461 4.5821 3S5.41 1.0690 1.0801
-13100 -13107 1.0013 3.6477 1.043o 4,5944 355.30 1.0485 1.0795

-13000 -13005 1.0012 3066?4 *?5 1.039A -10 4.9068 8 355.19 1.0680 0 10689 4 0
-12900 -12900 1.0012 3.4575 1.0367 4.6192 355.07 1#0675 1.0783
-12800 -12808 1.00012 3.6i77 1.033o 4.9312 3S4.96 1.06, 0 1.0773
-12700 -12700 1.0012 3.6379 1.0305 4.,441 354*. 1.0665 1.0771
-12600 -12605 1.0010 3.6281 1.0074 4.6506 354.74 1.0659 1.0765
-12500 -12507 1.0012 3.61893 1.0243 4.6692 354.62 1.0654 1.0759
-12400 -12400 1.0010 3.36086 5 .038 4.96.1 1.05S?5 * 0 1.06079*
-1900 -12307 10012 3.S968 1.0181 4.(>94b 354.40 1.0645 1.0647
-9I00 -12207 1.0012 3.3690 1.0151 4.7012 3541.9 1.0639 1.0741
-97100 -12107 1.0012 3.5794 1.0120 4.0319 354.14 1.0634 1.0?35

-12900 -12907 1.0012 3,508 925 1.0098 *10 5.05 "8 354.06 1.069 0 0 1.0529 5 0
-I9500 -11907 1.0011 3.5601 1.0059 6,7455 353.95 1.0499 1.0923
-11800 -11807 1.0011 3,5505 1.0029 4.7584 JS3,84 1.0610 1,0717

-11700 -11707 10009 3.5409 9.09984 9 4.0713 353.72 1.0913 1.0711
-11600 -11606 1.0011 3.S313 909bap 4,.7843 J53.bI 10,4080 1.0705
-11500 -11506 1,0011 3.521? 9.938o 4.?973 353.50 1.0603 1.0699
-114-DO -11406 1*0011 3.512Z 9.90T9 4.8103 3Sý,.39 1.0C998 1.0693
-1130o -!1306 1.0011 3.5026 9.877R 4.82J4 353.0? I.0+,93 1.068?
-11200 -Ii206 1.0011 3.4931 9*8479 4.9I366 353.IL6 1.0-07 100681

-93100 -11304 1.0011 3.o436 9.8120 4.849T 353.05 1.0489 1.0675

-11000 -11006 A.0011 3.4742 #25 9.lba1 4 4.8(,J0 - SJ5.93 1.0577 *0 1.0669 •0

-10900 -1904 1.0010 3.46?7 9.3584 4.8762 350.82 1.062 1.0663
-10800 -10406 1.0010 3.45S3 9.02US 4.8891 350.71 1.0%67 1.05?-10700 -10705 1.0010 3#4'+59 9.6991 4.9029 352.b0 1.0S62 1.0651
-10600 -1060S 1.0010 3.4365 9.6696 4.9163 352.48 1.01;56 1.0645
-10500 -10S05 1.0010 3.4LII1 9.6401 4.9297 J52.37 1.0551 1.0639
-10400 -10405 1.0010 3*4177 9ý6107 4.9432 352.26 1.0174 1.0633
-1030o -10305 1.0010 3.4084 9.5814 4.9568 35e.14 1,0S41 1.062?
.I0200 -10205 1.0010 3.3991 905521 4.9703 3S2.03 1.05.36 1.0621
-10100 -10105 1.0010 3.3898 905230 4.9840 351.92 1.05j 1.0615

-10000 -1O0005 1.0010 3.3805 #25 9.493A # 9 4.9976 8 35I.F16 1.0525 •0 1.0609 o
-9900 -9905 1.0010 3.3?!3 9,4tAA 5.0114 M-1.69 1.05?0 1,0603
• 0800 -9805 1.0009 3.3620 9.4351R 5.02bi 351.58 1.0515 1.059?
-9?00 -9705 1.0009 3.3528 9.4069 S.03dg 3S1.46 1.01310 1.059.1
-9600 -9604 1.0009 1.3436 9,3?81 5,0bas 351.35 1.0505 1,0585
"-9500 -9S04 1,U009 3.3345 9.3491. 5.0667 3b1,24 1.0499 |,057g
"9#400 -9404 1.0-309 3.32S3 9*3207 5.0S96 351.12 1.0494 lo0S73
-9300 -9304 1.4009 3.J462 9.2920 5.0946 351.01 1.0089 1.0567
-9200 -9204 1,0009 3.3070 992635 5.1087 3S0.90 1.0464 1.0560
-9100 .-9104 1,0009 3,Z979 9.2350 5.1226 350,08 1.0479 1.0554

i6
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Table V

Geopotential Altitude, English Altitudes

rG-vity Number Collision Mean tree Sound ViscositV Theermall
Altitude .tL conductivity

ratio density. frequency path ipaed r&tio ratio

i (ft) Z (ft) gg 0  n -3 - .. 1 -- )/___/0
H -- ~._ _ g/90 ri n (s1 ) L Wm C 5(Mis) P410 K/K 0

-9000 -8996 1.0009 3.2885 -25 9.2055 * 9 5.1375 - 8 350.66 1.0473 * 0 1.0548 * 0
-8900 -8896 1.000a 3.2795 9.1772 5.1517 350.55 1.0468 1.0542
-d800 -8796 1.0008 314704 9.1489 5.1659 359.44 1.0463 1.0535
-0700 -8696 1.0008 3.214 9.1208 5.1 02 350.32 1.U'.58 1:0030
-8500 -8596 1.0008 3.2524 9.0927 5.194S 350.21 1.0453 1.054z
-8500 -0497 1.0008 3.2434 9.0646 5.C089 350.10 1.0447 110518
-8400 -8397 1.0008 3.2345 9.0467 S.R223 344.98 1.044. 1.0512
-d300 -8297 1.0008 3.2255 4.0088 5.2378 349.87 1.0437 1.050t
-8200 -8197 1.0008 3,2166 8.980q 52524 369.76 1.0342 1.0500
-8100 -8097 1.0008 3.2077 8.953? 5.26b9 349,64 1.01627 1.0494

-8000 -7997 1.0008 3.1988 -Z.. .. 9255 * 9 s.4815 - 8 349.53 1.0421 * 0 1.94.9 * 0
-7900 -7897 1.0008 3.1900 3.8979 5.296e 349.41 1,0416 1.008.ý
-7800 -7797 1.0007 3.1811 8.1.703 5.3109 449.30 1.0411 1.0476
-7700 -7697 1.0007 3.1723 U.h42A 5.4257 349.19 1.0406 1.0.69
-7600 -7597 1.0007 3.1635 4.8153 `.3405 349.07 1.C401 1.0463
-7500 -7491 1.0007 3.1547 8.7880 4.35b5 34b.96 1.0395 1.0457
-7:400 -73,7 1.0007 3.1459 8.7607 5.3703 348.H84 1.u90 1.0451
"7300 -7k97 1.0007 3.1372 6.733r, 5.3353 348.73 1.0385 1.0445
-7200 -7198 1.0007 3.1285 8.7063 5.4003 348.62 1.0380 1.0439
-7100 -709A 1.0007 3.1197 6.679P 5.41F4 348.50 1.0374 1.0433

-7000 -6998 1.0007 3.1,10 *'5 8.o527 * 9 5.4305 8 34t.39 1.0369 * 0 1.04a? * 0
"6900 -6898 1.0207 3.10g4 8.625P 5:4451 348.27 1.03&4 1.0421
-6800 -6798 1.0007 3.0937 8.59b3 5.4610 348.16 1,0359 1.0415
-6700 -6698 1.0005 3.0851 B.S719 5.47b3 348.04 1.0354 1.0409
-6boO -(.598 1.0006 .3.0755 b.5447 b.4916 .347.3 1.0348 1.0403
•-bt.00 -6498 1.0006 3.0679 8.5180 5.50+70 347.82 1.U343 1,0397
-6400 -8398 1.0006 3.0593 8.4914 5b.224 347.-0 1.0338 1.0391
-6300 -6298 1.0006 3.0507 8.44644 5.5ýu0 34•1.59 1.0333 1.0385

-6200 -619d 1.0006 3.0422 8.43t4 5.5535 347.41 1.0327 1.0378
-6100 -6098 1.0006 3.0336 8.4110 5.5691 347.J6 1.0322 1.0372

-6100 -5998 1.0006 3.0251 -Z5 8.3836 . 9 5.584 - 347.24 1.0317 * 0 1.0366 * 0-5900 -5898 1.0006 3.0186 8.3593 5.6005 J47.13 1.U312 1.0360
-5800 -5798 1.0006 3.0092 8.3330 5.61t3 347.01 1.0306 1.0354
-5700 -5690 1.0005 2.9997 u.306A 5.6321 346.90 1.0301 1.0348
-5800 -5598 1.0005 2.4913 8.2807 5.b640 346.78 1.0296 1.0j4I

-5500 -:549 1.0005 2.9828 8.254; 5.b640 346.67 1.0291 1.0336
-54C -5399 1.0005 2.9744 8.2287 5.6799 34t..45 1.02d5 1.0330
-5300 -5299 1.0005 2.9661 B.?02A 5.6980 346.44 1.0280 1.0324
-5200 -5199 1.0005 2.9577 8.1770 5.7121 346.32 1.0275 1.0318
-$100 -5099 1.0005 2.9493 8.151? 5.72t3 34b.21 1.0270 1.0312

-5000 -499( 1.0005 -.9415 .25 8.123% * 9 5.7445 - d 346.09 1.0265 * 0 1.0305 + 0
-490, -4899 1.0405 2:9327 8.099R 5.7b08 345. 1.0259 1.0299
-4800 -4799 1.1 '5 2.9244 8.074? 5.7771 345 1.:254 1.0'93
-4700 -4b99 1.0005 2,9161 8.0487 5.1935 345.sý 1.0249 1.0287
-4bO0 -4599 1.0004 2.9U79 8.0232 !.8100 345.63 1.0?43 1.0281

-4500 -4499 1.0004 2.8996 7.9978 5.82b5 345.52 1.0238 1.0,275
-4400 -4399 1.0004 ".91' 7.972% b.84JO 345.40 1.0?33 1.0269
S-4300 -4-99 1.0004 ..8832 7.947P 5.8597 345.29 1.0228 1.0263
-4200 -4199 1.00.- 2.8753 1.9220 5.k74b 345.17 1.0222 1.0257
-4100 -4049 1.0004 2.4Q69 7.8959 5.8931 345.06 1.0217 1.0251+I-4000 -3999 1.0014 2.8587 *25 7.8118 * 9 5.9099 - 8 J34.', 1.U21Z * 0 1.0245 0 0
-3900 -3894 1.O0004 2.6SOb 7.846A 5.9i•o7 31.4.3 1.02)7 1.0238

-3800 -3799 1.000' 2.0'25 7.8214 5,9437 344.71 1.0201 1.0232
-3700 -3699 !.0004 2.8344 7.7969 5.9606 J444.0 1.0196 1,0226
--3600 -3599 1.0003 2.8263 7.7721 5.9777 344•.48 1.0191 1.0220

"-3500 -3499 1.0003 2.8198 7 74T) 5.9948 344.38 1.0185 1..214
-3402 -3399 1.0003 ?.8102 7.7224, .0119 34.25 1.0180 1.0208

-3300 -3299 1.0003 2.8022 716980 b.029? 344,13 1.0175 I.OZ02
-3200 -3200 1.00C3 2.7941 7.6734 6.0464 344.02 1.9110 1.0196
-3100 -3100 1.0003 2.78i,2 7.6489 b.ObJ0 343.90 1.0164 1.0190

-3000 -3000 1.0003 2.7782 *25 7.6244 4 9 6.0812 - 8 34J.79 1.0159 * 0 1.0183 * 0
-2900 -2900 1.0003 2.7702 7.6000 6.0987 343.67 1.0151 1.0177
-2800 -2800 1.0003 2.7623 7.573' 6.ý112 343.55 1.0148 1.0171
-Z700 -2700 1.0003 2.7544 7.5514 6.13-8 43,44 1.0143 1.0165
-2600 -2bO0 1.0002 2.7465 7.527? 6.1514 343.32 1.0138 1.0159
-2500 -2500 1.0002 2.7386 7.5030 h.1891 34J.21 1.01:3 1.0153
-2400 -2400 1.000, 27307 7.4789 6.1869 313.0- 1.0127 1.0147
-2300 -2300 1.0002 2.7229 1.4b59 b.eO48 442.97 1.0122 1.0141
-2200 -2200 1.0002 Z.7150 7.4309 6.?2?7 J44.84h 1.0117 1.0134
-2100 -2100 1.0002 2.7012 7.4070 b.1406 342.74 1.0111 1.0128

2000 -?000 1.0002 2.6994 -25 7.3832 * 9 6.2587 - 8 342,6 1.0106 * 0 1.0122 * 0
-.1900 -1900 1.0002 2.6916 7.3594 6.2768 342.51 1.0101 1.0116
-1800 -1800 1.0002 2.6839 7.3357 6.2949 342.39 1.0095 1.0110
-1700 -1700 1.0002 e.6761 7.JI20 6.3132 342.28 1.0090 1.0104
-1600 -1O0 1.0002 2.6684 4.2:88 6.3315 342.16 1.0085 1.0098
-1500 -1500 1.0001 2.6607 7.2649 6.3498 342.04 1.0079 1.0092
-1400 -1400 1.0001 2.6530 7.Z-14 0.3682 341.93 1.0074 1.008F
-140(? -1300 1.0001 2.6453 7.216u 6.38t7 441.81 1.0069 1.0079
-1200 -1200 1.0001 2.F.376 7.1946 6.4053 341.70 1.0063 1.0073
-1100 -1100 1.0001 2.6300 7.17)l 6.4239 441.58 1.0058 1.00, 7
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Table V

Geometric Altitude, English Altitudes

Aliue Gravity Numbeir Collision Mean free Sound Viscosity ~uThermal
ratio density frequency path qpeed ratio

___ I) H t g/g90  n (m 3 ) v (s1 ) L (m) C (/s) 0  K/KO

:90000 :9O004 1.0.40009S889 000 -'00 :: O00 9 3 :2 b 8Y -2to V . 066 - 9 S . 13b 9 - 8 35 6 .o 7 0 7 * 0 1 0 0 • 0

-8900 84 o 320 9:00 514 J5.4 103 .bt-8700 -870. 1.U008 3.2179 9.1214 5.1797 350.33 1.04'68 1.0530-8600 -6604 1.U000, 3.4e527 10.0,07 5.1940 350.21 1.045J 1.0524

-8500 -8503 1.0008 J.e37 9.0656 5.e0)b 350.10 1.0448 10518
-8400 -03 1.0008 •..346 9.0376 5.2228 349.99 1.04 .0512-U311O -b3,;, 1.00C8 3-dj56 9.0097 5.2373 349.87 1.0437 1.0506

:82000 -603 3 329169 8.981A 5.2518 349.76 1.0432 1.050o0
-800 -8103 1.0007 3.2080 8.9510 5.e664 349.64 1.0417 1.0494

-7700 -8003 1.000 3.1991 2 8.963 9 5.2810 39.3 1.04k2 0 1.0487 0
-7600 -7903 1.0008 31932 u .8987 5.293 7 3&9.07 1.0416 1.04682
-7800 -7003 1.0007 3.1814 8.8711 b.3105 344.3 1.0411 1.0475
-7400 -7703 1.0007 3.1726 8.8436 5.3252 349.19 1.0006 1.0470
-7300 -7603 1.0007 3.1637 8.816. 5.3401 349.07 1.0J05 1.0464
-7500 -7503 1.0007 3.o159 8.7087 5.3999 348.96 1.0390 1.045d
-7400 -7401 1.0007 3.1062 8.7b14 5.3b99 348.85 1.0310 1.0431
-7300 -7303 1.0007 3.1374 8.734? 5.3849 34b.73 i.0J3s I.O 45 0

-6700 -7201 120007 3.1i87 8.7020 5.3999 348.62 1.0380 1.0439
-?100 -7602 1.00007 3.0100 8.6799 5.4150 348.56 1.0379 1.0433

-7900 -7002 1.0007 3.1113 .25 8.6524 5.302 - 348.039 1.03b9 0 1.042T 0
-6900 -6902 1.0007 3.1026 8.5423 5.4454 3b7.23 1.03•4 1.0401
-6800 -6502 1.0007 3.06839 U.1989 5.4606 34.1.6 1.03b9 1.0413
-6700 -6702 1.0006 3.0593 8.47z1 5.f272 3487.7 1.0353 1.0403
-6600 -6302 1.0006 3.0766 8.4651 5.913 347.93 1.0338 1.03
-6500 -6502 1.0006 3.0640 8.5136 550267 347.82 1.0343 1.039?
-6400 -6102 1.0006 3.0594 8.4919 5.52.e 347.70 1.0338 1.0391
-6300 -6302 1.0006 3.05•Y 8.4650 5.5377 347.29 1.0333 1.0386
-6200 -6902 1.0006 301623 8.4387 5.5530 347.47 1.03k2 1.0379
-5800 -6102 1.0006 3.0338 8.1234 5.568b 347.30 1.0322 1.0373

-6000 -6002 1.0006 3.02. 3 99 8.3d60 9 b5645 -b 34.924 1.0317 0 1.0366 0
-56900 -56902 1.0006 2.0168 8.3597 5.6002 346.13 1.0312 1.0360
-5800 -5802 1.0006 .90083 8.3335 5.6160 3•4.01 1.0301 1.0356
-5700 -5701 1.0005 2.9199 8.3029 s.07319 346.90 1.0301 1.0340
-5600 -3601 1.0005 2.9914 8.2811 5.647t 346.78 1.0290 1.0342
'5200 -5501 1.0005 2.9313 8.2517 5.6637 346.37 1.02.1 1.0336
-5100 -5401 1.0005 2.9746 8.2291 S.7797 346.56 1.0206 1.0330
-5300 -5301 1.0005 2.9662 8.203? 5.6938 346.14 1.00 0 1.0320
-4200 -4201 1.0005 2.9578 8.1773 5.71A9 34.833 1.0?75 1.0319
-5100 -5101 1.0005 2.9495 8.151S 5.7270 34&.21 1.0775 1.0312

-5000 -5001 1.0005 2.9161 -2 8.1054 9 5.7443 38 46.10 1.0b49 0 1.0306 0
-4900 -4901 1.0000 2.9328 8.001 5.7098 345.98 1.0U.5. 1.0299-4800 -4801 1.0005 2.921.5 8,07-6 S,77b9 345.86 1,0?54 1.0293

•:-4700 -4701 1.0005 2.9162 is.O090 5 .7933 345ý 75 1 oG?49 1.028?
- 4600 -460 X 1.000 4 2 .90 30 8.0 23 r, 5. 809 8 3 45.63 1.0 24 1.0 1,81

-4500 -4501 1.0004 e.6997 7.9981 5.8263 345.52 1.0138 1.0275
-4400 -4401 1.0004 2.8915 7.9727 5.84k9 345.40 1.0733 1.0209
-4300 -4301 1.0004 2.8833 7.9474 5.8595 34b.29 1.0?28 1.0263

S-4200 -4201 1.0004 2.8751 7.922? 5.876b2 345.17 1.0222 1.0257-4100 -4101 1.0004 2.0669 7.971 5.8929 345.06 1.0217 1.0251

-4000 -4001 1.0004 2.588 425 1.8720 * 9 5.9097 - 8 344.94 1.0212 * 0 1.0245 * 0
-Jo00 -3901 1.0004 2.8506 7.8464 5.9206 344.63 1.0207 1.0238
-3800 -3801 1.4004 2.8425 7.8220 5.9"35 344.71 1,0201 1.0232-3700 -3701 1.0004 2.8344 7.7971 5.9605 344.60 1.01'6 1.0226-3t.00 -3601 1.0003 2.8263 7.7722 5.9776 344 48 1.0191 1.0220

"• ! -3500 -3501 1.0003 2.8183 77'175 5.9947 344.36 1.0185 1.0214
-3400 -3401 1.0003 2.8102 7.7227 6.0118 344.25 1.0180 1.0208
-3300 -3301 1.0003 2.002? '.698) 6.0291 344.13 1.0175 1.0202-3200 -3200 1.0003 ?.7942 7.673r 6.0464 344.02 1.0170 1.0196-3100 -3100 1.0003 2.7862 ?#6490 6.0637 343.90 1.0164 1.0190

-3000 -3000 1.0003 2.7782 .25 7.6245 . 9 6.0811 - 8 343.19 1.0159 * 0 1.0183 * 0
-2900 -2000 1.0003 Z.773C 7.6001 6.0916 343.67 1.0154 1.0177
"-2800 -2600 1.0001 2.7623 7.5758 6.1101 343.55 1.0148 1.0171
-2700 -2700 i.0003 2.7544 7.5515 6.1337 343.44 1.0143 1.01651
-2600 -2600 1.0002 2.7465 7.5273 6.151' 343.32 1.0138 1.0159
-Z0'2O -2500 1.0002 2.7386 7.5031 6.1691 343.21 1.0133 1.0153
-2400 -2400 .O0002 2.7307 7.4790 6.18669 343.09 1.01V7 1.0147
-2300 -?300 1.0002 2.7229 7.4550 6.2047 342.97 1.0122 1.C141
-2200 -2200 1.0002 2.7150 7.4310 b.z226 J4;.86 1.0117 1.0135
-Z100 -2100 1.0002 2.7072 7.4071 t.2406 342.74 1.0111 1.0128

-2000 -200o 1.0002 2.6994 *25 7.383? * 9 b,21; - 8 342.63 1.0106 * 8 1.0122 + 0
:-o00 -1900 1.0002 2.6916 7.359K 0.Z7b7 342.5) 1.0101 1.0116
-1800 -1800 1.0002 2.6a39 7.33! 6.2949 342.39 1.0095 1.0110
-1700 -1700 1.0002 2.6761 7.3121 6.3131 342.28 1.0090 1.0104-1600 -1600 1.0002 2.66u4 7.2b84 6.3314 342.16 1.00es 1.0098
-1500 -1500 1.0001 Z.6607 7.2649 6.3498 34i.04 1.0079 1.0092
-1400 -1400 1.0001 2.6530 7.2414 6.3612 341.93 1.0074 1.0085-1300 -1300 1.0001 2.6453 7.2180 6.3867 341.,i 1.0069 1.0079
-1200 -1200 1.0001 2.6376 7.1946 6.4053 341.69 1.0063 1.0073
-1100 -1)00 1.0001 2.6300 7.1?13 6.4239 3'.1.s8 1.0068 1.0067
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152 Table V
Geopotential Altitude, English Altitudes

- ThermalI
Altitude Gravity Number Collision Mean free Sound Visosity conductivity

ratio density frequency path "ned ratio ratio

Lz~ 0 I) Z(t g/g0  n Wm3 ) v p) L Wm C5 (M/s) p/p0  K/K0

"-000 -1000 1.0001 2.6223 *35 7.1481 * 9 6.44, 6 - 8 341.6 1.0053 * 0 1.0061 * 0
900 -900 1.0001 2.6347 7.1249 6.461J 341.35 1.004A 1.0055

-800 -840 1.0001 2.0.71 7.1017 6.4802 341.23 1.0042 1.0049
-700 -700 1.0001 2.5990 7.0787 6.4991 34.,11 1.0037 1.0043
t 00 -600 1.0001 ;.5920 7.0557 6.5800 341.00 1.0032 1.0036
-500 500 1.0000 2.5844 7.0327 6.5371 340.88 1.0026 1.0030

"-00 -400 1.0000 Z05769 7.009R 6.5562 300.76 1.0021 1.0024
-300 -300 1.000) 2.569' 6.9870 O,5763 340.,4 1.0016 1.0018
-200 -200 1.0000 2.5619 6.964P 6.5946 340.53 1.0010 1.0012
"-100 -100 1.0000 2.5544 6.941- 6.6139 340.41 1.0005 1.0006

0 0 1.0000 2.5470 025 6.9189 * 9 6.63J2 - a 340.29 1.0000 * 0 3.0000 * 0

100 100 1.0000 2.5395 6.8963 6.6527 340.18 9.9046 - 1 9.9938 - 1
200 200 1.000 2.5321 6.8737 6.6722 340.06 9.9893 9.9876
300 300 1.0000 2.5247 6.8513 6.6918 339.94 9.9839 9.9815
400 400 1.0000 2.5173 6.8288 6.7114 339.83 9.9786 9.9753
500 500 1.0000 2.%099 6.803% 6.7312 339.71 9.9732 9.9692
boo 600 .9999 2.5026 6.1642 6.7510 339.59 9.9679 9.9630
700 700 VY999 2.4952 6.7619 6.7706 339.47 9.9625 9.9569
900 Boo .9999 2.4b79 6.7397 6.7908 339.36 9.9S72 9.9507
900 900 .9999 2#4806 6,?17(- 6.8108 339.24 9,9-518 9.9446

3000 1000 .9999 274733 +25 b.6959 * 9 6.8309 - 8 339.12 9.9464 - 1 9.9384 1
1100 1100 .9999 2.4660 b.6735 6.8511 339.00 9.9411 9.9322
1200 1200 .9999 2.4587 6.6b.LA 6.8713 338.89 9.9357 9.9263
1300 1300 .9999 2.4515 b.6297 6.8916 338.77 9.9303 9.9199
1400 100 .9999 2.4443 b.607A 6.9120 338.65 9.9750 9.9137
3So0 I6o0 .9999 2.4370 b.5860 b.9324 338.b3 9.9196 9.907b
1600 1600 .9998 2.46298 b.5641 b.9530 338.42 9.9142 9.9014
1700 1700 .9998 2.*227 b6542. 6.97J6 338.30 9,9089 9.8952
1800 1800 .9998 2.4155 6.52O 6.9443 338.18 9.903S 9.8891
1900 1900 .9998 2.4083 b.4994 7.0150 338.0 9.881 9.8829

2000 2000 .9"99 2.4012 *25 6.477Q . 9 7.9359 - 8 337.Y5 9.8427 - 1 9.8767 -1
2100 2100 .9998 2.3941 6.456% 7.0568 337.83 9.00i74 9.8705
2200 2200 .9998 2.3870 6.4351 7.0778 337.71 9.8-42O 9.8644
2300 2300 .9998 2.3799 6.4137 7.0988 337.59 9.8766 9.8382
2400 2400 .9998 1.3728 6.3925 7?.200 J37.47 9.8712 9.8520
2b00 2500 .9998 2.3658 6.371? 7.1412 337.36 9.865A 9.8468
2600 2600 .. 998 l.3S88 6.3501 7.1625 337.24 9.8604 9.83972700 2700 .9997 2.3L17 6.3d90 7.18O9 337.12 9.8553 9,8335

2800 2800 .999? 2.3447 b.3079 7.2054 337.00 9.8497 9.8273
2900 2900 .9997 4.3378 6.286q 7.22by 336.88 9.6443 9.8211
3000 3000 .9997 2.3308 *25 6.2659 * 9 7.24U85 b 336.77 9.8189 - 1 9.8149 -1

3100 3100 .9997 2.3238 6.2,*50 7.2702 336.65 9.8135 9.8087
3200 3200 .9"97 2.3169 6.2247 7.2'2O 336.53 9.8281 9.8026
3300 3301 .9997 !.o3100 b.2034 7,3138 336.41 9.8227 9.7964
3400 3403 .9997 2.3030 6.1827 7.3358 336.29 9.8173 9.7902
3500 3503 .9997 2.2962 6.1620 7.3S78 336.17 9.8119 9.7840
3600 3601 .9997 2.2893 6.1414 7.3799 336.0b i.80tb 9.7778
3700 3701 .9996 2.2d24 6.9583 7.8021 335.94 9.0011 9.7716
3800 3801 .9995 2.2716 6.1003 7.4283 334.72 9.7695 9.7547

3900 3901 .9996 2.2687 6.079q 7.4467 33.510 9.7602 9.7692

4000 01 .9996 2.219 -25 6059.5 * 9 7.4691 - 8 335.59 9.7148 - 1 9.7530 -1
4100 4101 .9996 2.2518 .80386 7.4916 3354.6 9.7794 9.74688
4200 4201 .9995 2.1814 6.018A 7.S142 334.34 9.7740 9.7405

1400 4301 .*996 2.•416 5.9981 7.5369 33b.23 9.7h86 9.7344
5400 5403 .9996 2.2348 5.9784 7.55Y7 333.92 9.7109 9.6661
4500 5501 .9996 2,1281 5.9583 7.8586 333.99 9.7034 9.7250

6bO0 4601 .9993 2.514 5.9387 71.055 333.R6 9.7823 9.7153
5700 5701 .9995 2.Z148 5.79182 7.6685 334.75 9.7469 9.7095

8400 501? 9995 2.•1080 5.8987 7.6516 334463 9.6741 9.7034
5900 4902 .9995 2.2013 5.8782 7.9718 333.51 9.7360 9.6973

6000 6002 .9995 2.1947 #25 5.6586 * 9 7.6931 - 8 334.39 9.6706 - 1 9.6910 -1

6300 5101 .999 4.1880 5.8386 7.7215 343,37 9.7027 9.6848
5200 6202 .9995 2.1815 5.8162A 1.8449 334.96 9.7197 9.678b
56300 6302 .9 2 2.1740 5.7991 i06085 332.04 9.6%43 9.6713
5400 5401 .9995 2.1383 5.759• .07921 333292 9.7089 9.6661
5500 6501 .9395 2.1616 5.7539 ?.8.58 3332.0 9.7034 9.6599
5600 6h02 .9995 2.0550 .57703 7.0897 332.68 9.6980 9.6537
5700 5702 .9995• ;,.1485 5.7201 7,b636 333,!)b 9.6925 9.647b +
5800 5810? .9994• 2.1419 b.7014 7.807b 333.44 9.6F471 9.0413

5900 5902 .9994 2,1354 5.5820 7.9116 333.36 9.6116 9.6350

6000 ISM2 .49." zId89 #25 5.6627 *9 7.9358 8 333.20 9.6762 1 9.6288 1
6100 6102 .99". 9,1224 5.6434 7.96&1 333,08 9.6707 9.6226
6200 6202 ,9994 2,|159 b.6241 1.9844 332.96 9. h53 9.6164

6300 6302 .9)99 2.1095 5.50bO 8.0089 332.84 9.6398 9.6101-- 00 640? 0999" 2.1030 S,$85R 8.0J34 332.72 9.6544 9.6039
6s00 6!)02 .9194 2.0966 5*5667 8.0581 332.60 9.6489 9,5977

6600 6602 .9994 2.0902 S,5977 8.088 J332.48 9.6434 9.5915
b700 6702 .9994 2.0838 SoS287 8.107b 332.36 9.6300 9,S525

68000 68P ,999 3 2.0774 o5.09A b.132 332.?4 9.63Z5 9.5790

b900 6902 .993 2.0710 5.490c 8.1576 J32.12 9.6270 9.57268

........................... a.a~.....,.ra., ,i.i.j..aA-.n .. aa~nawun~ .A~k~aJa•a



Table V 153
Geometric Altitude, Engiish Altitudes

-Thermal

Alktd Gravity Number Collision Mean fiee Sound V iscosity cn ct
Aliue ratio density freqec path =.ed ratio cnutvt

(ft H (ft0 g/g0  n I3 (in) C(m/s)' .I/MJ K/K 0

-1000 -1000 1.0001 2.6223 +Z5 7.1481 *9 6.44.2b 8 341.46 1.0053 *0 1.0061 0 0
W- 900 -900 1.0001 2.6147 1.1249 6.4613 341 .3 1.0048 1.0055

ik80 -800 1.0001 2.6071 7.1019 6.4802 j41.23 1.0042 1.0049
-100 -700 1.0001 ?.5996 7.0787 6.'.991 341.11 1.0037 1.00143
-600 -600 1.0001 2.S920 7.0557 6.5180 34.1.00 1.0032 1.0036
-500 -500 1.0000 2.5844 7.03217 6.5370 3140.88 1.0026 1.003G

-400 -400 1.40008 2.S769 7.009A 6.5561 340.16 1.0021 I.0024
-300 -300 1.COOO 2.5694 6.9070 4.87?53 340.64 1.00116 1.0018
-200 -200 1.0000 215b19 6.964? 6.5945 340.53 1.00%0 1.0012
-100 -100 1.0000 2.5544 6.9415 b.6139 349.41 1.0005 140006

fo 0 : 1 , 0 0 0 0 2 * 54 7 0 -Z S 6. 9 1 : 9 9 6 ,6 3 3 2 - 3 ' .0 .2 9 1 .0 0 0 0 * 0 1. O 0 9 0 0

10 00 1.000 Z'5395 I-%q 1 6.6527 .;40.10 9.9-~46 -1 9.9938 1
200 200 1.0000 i:.53;e1 6.8737 6.67Z? 3&0.06 9.9A93 9.9876
300 300 1.0000 2.5247 b.bS13 6.6U184 339.94 g~9A39 9.9815
400 400 1.0000 2.5173 6.8284 6.7114 339.&63 9.9786 9.97S3
500 500 1.0090 2.5099 b6.06%) 6.7312 3:i9.71 9.9,32 0.9byz
600 600 .9999 2.5026 6.164? 6.7510 339.',J9 9.9019 4.9630
10C 700 .9999 2.4952 6.7619 6.?779 .339.07 9.9625 9.9569
800 800 .9999 2.4879 6.7397 6o.7990 339.36 969S2 9.9507
goo 900 .9999 2.'.006 6.1176 6.0106 339.24 9.9%18 9.9446

1000 1000 .9999 2.4733 .25 6.695S 9 b.b309 -8 339.12 9.94h4 -1 9.9384-1
1100 1100 .9999 i!.-660 6.6735 6.e510 334.00 9.9411 9.4322
1200 1200 .9999 2.4587 6.6b16 6.6713 3311,89 4.93507 9.9261

1300 130o .9999 2.4515 6.6297 6.8916 338.77 9.,7304 9.9199p1400 1400 .ý'N99 2.441*3 6.607P f&.9120 33H.85 4.9250 9.913t
11500 1500 .9999 2.4371 b.S560 6,9324 338.53 4.9196 9.9076
1600 1600 .9998 2.42'49 boSb4~. 6.95Z9 336.42 9.9143 ý;.9014I
1700 1700 .9998 2.4227 6.5426 t..9736 338.30 9.9089 9.49S2
1800 1800 .9998 2.4155 Cý.5210 b.9942 338.18 9.9635 9,0941
1900 1900 .9996 2.4084 6.499c, 7.0150 338.0b~ 1'8 9.e0829

2040 2000 .9998 2.4012 -2 6.4780 *9 7.03hd - 337.95 34.848 -1 9.87b7
2200 2200 .9998 2.3941 6.4351 7.0~77 3371.P 9.0p'l0 9.8804
?2100 2100 .9998 2.3941 6.4351 7.077-1 337.73 91AZ 9.8b44
2300 2300 .9998 2.3799 G.413.9 7.0988 337.59 '1.9766 386

2400 2400 .9998 2.3729 61,3925 7.1199 337.47 90871? 9.8520

2500 2500 .9998 2 ~. 3 ks 603713 7.141L 337.3'L 9. 665;; 9.945V
2600 2b00 .9998 2.3588 #,.3501 I.162'. 337.ý4 C) .8 -0 5 9. t%39 1
2700 2700 .9997 2.351d 6.3290 7.1838 337.t2 9t4S51 9.63435
z800 2800 .%997 2.3446 ý..30R0 7.2053 --37.t)0 9.8497 9.0273
2900 2900 .1'997 2.3378 6.Ukl0 1.2?611 i336.8 9.84.,3 9.8211

:J0oo 3000 q9997 2.3308 .25 6.2660 9 7.2484 -8 336.71 9.8:109 -1 9.8150-

3100 3i00 .9991 2,3239 6.21-51 's..2:10 1 33to.61 9.8335 9.8080
3200 3200 .999?1 2.3169 6.Z243 1.2"19 336.53 9.8eel 9.8026
3300 3299 .9997 2.3100 6,,2039; 7.3137 376.41 9.ts221 9.79b4
340o 3399 .9997 2.3031 61182A 1.33bt0 j33,29 9.6173 9.799?
3500 3499 ,099? 2.296Z 6.1c21 7.J.57" :136. 18 9.8119 9.7840
3600 359%; .9097' 2.2893 6.141%i 7.379.. 33b.06 94.1.06S 9.7178
3700 3699 .9996 Z.2.25 8.1210 7.4019 3.45.94 9.8011 9.7716

3800 3799 .9996 2.2156 b,100% 7.42-t? 33b.e.2 9.7957 9.7654
3900 3899 Q"9901 2.2688 6.0800 7.4`4.b5 3.45.10 9.7903 9.1592

4000 3999 .9V96 ..,2620 -25 6.059b 9 7.46-10 .8 335.5.8 9.7449 -1 9.7S31 -I
4100 409-) 9996 z2.252 6 0391 7.4915 335,,ý6 9.1795 9.7469
4200 4199) :999b Z:?484 b.0190 7.5140 33Lp.363 9.1740 9.7407
4300 4?99 :9q96 Z:2416 5.998A 7.5367 335.23 9.7686 9.7345 J
4400 4399 .99%6 *.2349 5.9786 7.SS95 335.11 9.7632 9.7283

4500 4499 .9399V 2.2780 5.91685 ?.5b2z 334..99 9.7S18 9.7;2!
4600 4S99 .999t, 2.2?14 5.9384 7,b053 334.847 9.7424 9.7159
f4700 4699 .990S5 2.2147 5.9184 7.61283 334.75 9,7469 9.7097
4800 4799 ,999S P.2081 S.8964 7.b514 334.63 9.7415 9.703S
4900 4899 .9995 2.2014 5.878S 7,6745 334.51 907361 9.6913

5000 i.9jg :9991 2:1947 .25 5.8587 *9 7.6973 a 324.39 9.7307 k 9.6910 -1i 5100 5t 99 .9995 z.16(41 5.3389 7.7212 334.2U 9. ?;52 9.6b348
5200 51994 .9995 2.1815 5.6191 7.7446 334.16 9.'1196 9,6788 ,
5300 5299 .99915 2.1749 5.7904 7.76b2 334.04 9,,7144 9.6724f-!4
5400 5399 .9995 2.1683 5.719A 1.7918t 333.4? 9.7089 9.6662
5800 5499 .999S 2.1617 5.7602 1.b153 333.,0O S.7035 9.6600
5600 5598 .14995 2.1551 5.7406 7.H393 33.;.be 8i 9.6538
5700 5698 YV995 2.1486 5.7211 1.8602 333.56 9.6446 9,6476
5800 579a3 .9994 2.1&L20 5.7017 T.iUB12 J33.44. 9.6872 9.6414 I
590.3 5898 .9994 2.1355 S.6823 7.9112 3.33.3Z 9.681T 9.6351

6000 5999 .9%994 2.1290 .25 5.6630 *9 7.Y354 -8 333.?0 9.6763 -1 9.6289
6100 6098 .910'04 2.1225 5.b437 7A'5 333.o8 9.6708 9.z227
6200 6198 .9994 2.1161 5.62-05 1.984A 332.98 9.6k,54 9.6165
6300 6298 .9994 2.1096 5.6053 6.0084 33Z.8I4 9.6599 9.6103
6400 6398 09994 2.1032 5.5061! 8.0329 332.72 9.654S 9.6040
6500 6498 .9994 2.0967 5.S671 8.0576 332.61 9.6490 9.S918
6600 65914 .4 2.079) 5.5481 8.0823 332.49 9.b436 9.5916
6700 69891 9v 2.0839 9.5291 8.1071 312.37 9.6381 9.5654
6800 6798 .9993 2.077b 5.510? 6,1320 332.25 9.6326 9.5791
b900 6898 .999:1 2.0712 b.4s91k 8.1570 332.13 9.6272 9.5729
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Table V

Geopotential Altitude, English Altitudes

Gravity Number Collision Mean free Sound Viscosity onuivit
ratio dnnsity frequency path speed ratio ratiSratio

H (ft) 7- (ft) 91g0  n (m 3W (m Cs (ms) ip K0

7000 7002 .9993 2.0647 .25 5.4721 # 9 6.1027 - a 332.00 9.b216 - 1 ).5665 - I
7100 T102 V993 2 405' S.531 8.2079 331.AO 9.8161 9.5603
U 00 720Ž :9993 2:0520 %.4346 8.2332 531.1b 966106 9.5541
7300 ?303 .9993 4.04S7 b.41S9 8.25-P6 331.44 9.6052 9.5478

.400 7403 .9993 2.0394 S-3173 B.P8'0 331.52 9.5997 9.6b41
7500 7503 .9993 2.0331 6.3788 8.4046 331.40 9.594Z 9.5351
7600 7603 .4993 Z.0269 6.360? 8.33"3 331.28 9.58A7 9.5291
7700 7703 .9993 2.0206 5.3419 8.3o1& 331.1b 9.SnJ2 9.5229
7600 7803 .9993 2.01.4 S.3234' 3.3870 331.04 9.5778 9.516b
7900 79(3 .9992 2.0082 507050 8.4130 33A.92 9.5723 9.5104

J' 8000 8003 *9992 2.0020 *2S 5.Z867 9 9 8.4391 - 8 330.90 9.S668 - 1 9.5041 - 1

8100 8103 .9992 1.9589 5.2664 8.465? 330.b8 9.5813 9.4979
8200 8203 .9992 1,9898 5.2508 8.45.I 330.56 9.5158 9.4916
8300 8303 .949> 1.9834 S.2320 815179 330.4' 9.1003 9.4854
8400 8403 .9?92 1.9773 5.2139 8.%444 330.32 9.b448 9.4791
8506 8:53 *9992 1.9711 5.1958 8.5710 330.d0 9.S393 9.4729
8600 860' .09992 1.950 5.11'78 8.5977 330.08 9.5338 9.466b
8700 87C'. .9492 1.9589 5.1591 8.62'.. 329.96 9.5683 9.4604
8800 8804 .9992 1.9528 5.1419 8.6853 32Y.04 9.5228 9.4541
63900 890' .9991 1.9468 5.1240 8.67U3 329.7Z 9.5173 9.4479

9000 900' .9991 1.9407 #2E 5.10b? * 9 8.70h4 - 6 329.O 9.506i b 1 9.441b -
9100 910' .9991 1.9347 5.0804 8.732b 324.48 9.S063 9.4354
9200 9204 .V991 1.92'8 S.007 8.7600 32Y.36 9.6108 9.4291
9300 930' .9991 1.9Ž26 5.0630 8.787' 329.24 9.49z3 9.4228
9400 9404 .9991 1.9156 5.0354 8.8149 329.11 9.4698 9.4166
9500 9S0' .9991 1.9106 5.01TR 8.8425 328.99 9,4A43 9.4103
9600 9604 .9991 %.90'6 5.0003 8.8703 328.87 9.4787 9.4040
9700 9705 .9991 1.8967 4.9828 8.8981 328.7S 9.4732 9.3978
9800 9805 .9991 1.8927 4.9654 8.9261 328.h3 9.4677 9.39161
9900 9905 19991 1.8868 4.9480 8.9541 328.51 9.4122 9.3852

10000 i0005 19990 1.8809 025. 4.9307 •9 8.98Z3 - 328.39 4.4#66 1 9.3?90 -1
10100 10105 .9990 1.8750 4.9134 9.010b 326.2? 9.e511 9.372f
10II0 10205 .9990 1.8891 4.8961 9.0390 328.13 9.4456 9.366.
lu3jo 10305 .9990 1.8632 4.8709 9.067b 328.02 9.4401 9.360i
10400 10705 .9990 1.8374 4.8618 9.0918 327.90 9.`419 9.3539
10100 10605 .9990 1.6515 4.7067 4.1248 327.78 9.+490 9.3476
10600 10605 .9990 1.4857 4.8276 1 .1538 327.66 9.423S 9.3413
10700 10705 .9990 1.8399 2.8'.. 9.782b 327.34 9.o179 9.2350
10800 10806 .9990 1.831 4.87937 9.0116 3278.2 ).3162 9.3288
11900 11907 .9 89 A .6283 4.7760 9.6389 327.29 9.6068 9.3225

11000 11006 .9989 1.•o25 •25 74.5939 9 9.57016 - 327.17 9.3043 - 1 9.3162 - 1
11100 11106 .9989 1.8167 4.7431 9.299b 327.03 9.3957 9.3049
12200 11206 .9989 1.7'10 4.7263 9.3290 326.93 9.3402 9.3036
11300 11306 .9989 1.7042 4.7096 9.3b6b 325.81 9.3A40 9.2973
11400 11406 .9989 1.799S 4.527 9.3804 326.49 9.3791 9.2911
11500 12606 .9989 107938 4.1763 9.7183 325.56 9.3735 9.2618
11600 11606 .9989 1.7881 4.6597 9.7447 326.4.2 9.3680 9.27856
11700 11707 .9989 1.7824 4.6437 9.4783 326.31 9.362? 9.2722
11800 11807 .9986 1.7760 4.42'? 9.8'86 324.20 9.3169 9.2-59
11900 12907 .9989 1.7711 4.6103 9.5390 326.85 9.3213 9.2596

12000 13007 .9988 1.7095 .25 4.S934 * 9 9.5694 h 8 324.95 9.3057 - 1 9.9203 -
12100 13107 .9988 1.7499 4.S.77; 9.o919 324.83 9.3240 9.Z470
13200 12208 .9987 1.7583 4.S612 9.930b 324.71 9.8336 9.2707"12300 12307 .9987 1.7487 4.5450 9.6b15 224.39 9.3290 9.2344
12400 12307 .99868 1.780 491 4.528? 9.6024 32b.46 9.3235 9.2816

-13500 12507 .9988 1.7375 4.5126 9.723t 325.31 9.'179 9.2118
13600 12609 .9988 1.7320 4.496; 91.7547 325.92 9.3123 9.2155
13700 12708 .9987 1.7261 4 .4804 9.7010 325.10 9.3067 9.2092
'13800 12808 .9987 1.7209 4.4064 918'74 323.98 9.3012 9.1329
13900 12909 .9988 1.6150 4.44b4 9.8490 324.85 9.2956 9.1335

13000 13008 .9987 1.6099 #25 4.4324 * 9 9.8807 - 7 324.73 9.2900 - I 9.1903 -
13100 13108 .9987 1.706449 4.4 9.91as 324.61 9.2844 9.1040

41320 13208 .9987 1.b989 4.2007 9.9043 323.38 9.2278. 9.1177
13300 13301 .99d? 1.6934 4.3849 9.0761 32436 9.2732 9.1714
14300 1319, .9987 1.b880 423691 1.0309 -7 32.21 9.2672 9.1052
13500 13409 .9987 1.6826 4.3534 1.0041 323.12 9.2620 9.1581
13600 13609 .9987 1.6290 4.3377 1.0073 323.99 9.2060 9.952IS13700 13T04 .9987 |.bT71 4.32•1 1.0106 J23.97 9.2508 9,1461l

13800 16809 .9986 1.6663 o.3065 1.013. 323.76 9.2452 9.139813900 13909 .9987 1.6610 4.Z910 1.017? 323.b2 9.2396 9.133S

S14000 14009 .9987 1.6556 #25 4.2755 9 1.020S 7 323.50 9.2340 1 9.1072-1
1410Q 1411o .998b 1.b50z 4.2bo! 1.0238 323.38 9.2?d% g.1409

14200 14720 .9986 1.6189 42.47 1.0271 3232.6 9.2228 9.0145+ 143()o 1431f, .9986 1.639b 4.2293 1.0304 323.13 9.2172 9.1ob2S[1400 1441o .9986 1.6343 4.2140 1.0338 323.01 9.211b 901019
14 " I500 14510 .9986 1.6290 4#1987 1.0371 322.89 9.2060 9.0956

14600 14610 .9986 1.6237 4.183, 1.0405 322.76 9.2019 9.0897
14700 149110 9986 1.6184 4.1383 1.0439 322.64 9.1948 9.08Z9S14800 i6 1 .946 1o61 31 4 1532 1:0473 322*Sk V.1A91 9,076b
14900 14911 .9966 I.b079 4.1381 1,0507 322.39 9.1R35 9,0703
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Geometric Altitude, English Altitudes

Grav•ty Number Collis;on Mean free Sound Vilkco Thermal
AltitudeconductivityAltitude ratio deilsity frequency path spee ratio ratio

- (ft) 0 -H (ft) g/g0 n(m-3) V '() L (m) Cs(m/s) dpo K/KO

7000 6998 .9993 2.0648 .25 5.4726 # 9 8.1821 - 8 332.01 9.6217 - 1 9.5667 - 1
7100 7098 .9993 2.0585 5.453% 8.2072 431.89 9.6162 9.5604
7200 719H .9993 2.0522 5.4351 8.2325 331.77 9.6108 9.5542
7300 7297 .9993 2.0459 5.4164 8.2579 331.65 9.8053 9.51.80
7400 7397 .9993 2.0396 5.397A 0.2834 331.53 9.5998 9.5418
7500 7497 .9993 2.0333 5.3793 8.3089 331.41 9.5944 9.5355
7600 7597 .9993 2.0271 5.3608 8.3346 331.29 9.S889 9.5293
7700 7697 .9993 2.0208 5.3423 8.3604 331.17 9.5834 9.-230
7800 7797 .9993 2.0146 5.3239 8.38t2 331.05 9.5779 9.5168
7900 7897 .9992 2.0084 5.305S 8.4122 330.93 9.5724 9.5106

8000 7997 .9992 2.0022 .25 5.287? * 9 8.4382 - 8 330.s1 9.5670 - 1 9.5043 - 1

8100 8097 .9992 1.9960 5.2690 8.4644 330.69 9.5615 9.4981
t200 b197 .9492 1.9898 5.250A 8.4907 330.57 9.5560 9.4918
8300 8297 .9992 1.983b 5.2324 8.5110 330.45 9.5059 9.4856
8400 8397 .994Z 1.9775 5.2142 8.5•4J 330.33 9.5450 9.4794
8500 8497 .9992 1.9714 5.1964 8.5700 330.20 9.5395 9.4731
8600 8596 .9992 1.9652 5.1784 8.59 7 339.08 9.5140 9.4669
8700 8h9b .9992 1.9591 5.1605 8.62J5 329.96 9.J?85 9.4606
8800 8796 .9992 1.9531 5.1426 8.a503 329.84 9. 230 9.4544
8900 8896 .9991 1.9470 5.1247 8.6773 329.72 9.5175 9.4481

9000 8996 .9991 1.9409 *25 '.1069 * 9 d.7044 - 8 329.60 9.5120 - 1 k.4419 - I
9100 9098 .9991 1.9349 5.0891 8.7J16 329.48 9.5065 9.4356
920C 919b .9991 1.9289 5.07)4 8.7508 329.36 9.5010 9.42-3
9300 9296 .9991 1:9229 5.053A 8,7862 329.24 9.4955 9.4231
940C 9396 .9991 1.9169 5.036? 8.8137 329.12 9.•900 9.4168
9500 9496 .9991 1.9109 5.0186 8.8413 329.00 9.4f45 9.4136
9600 9596 .9991 1.9049 5.0011 8.8690 328.88 9.4790 9.4043
9700 9695 .9991 1.8990 4.9836 8.0968 328.76 9.4735 9.3981
9800 9795 .9991 1.0930 4.966? 8.9248 328.63 9.4679 9.3918
9900 9895 .9993 1.8871 4.948R 0.9528 328.51 9.4624 9.3855

10000 9985 .9990 1.8812 .25 4.9315 * 9 J.9809 - 8 328.39 9.4569 - 1 9.3793 - I
10100 1009'; .9990 1.8753 4.914? 9.0092 328.27 9.4514 9.37A0
30200 10195 .9990 1.8694 4.8970 9.0375 328.15 9.4459 9.3667
10300 10295 .990 1.8615 4.879A 9.0660 328.03 9.4403 9.3605
10400 10395 .9990 1.8577 4.8627 9.0946 327.91 9.4348 9.3542
10500 10495 .9990 1.8518 4.8456 9.1233 327.79 9.4293 9.3479
10600 10595 .9990 1.8460 4.8286 9.1521 327.67 9.4237 9.3417
10700 10695 .9990 1.8402 4.8116 9.1810 327.54 9.4182 9.3354
10800 10794 .9990 1.8344 4.7946 9.2100 327.42 9.4127 9.3291
10900 10894 .9990 1.8286 4.7777 9.2391 327.30 C.4071 9.3228

11000 10994 .9989 1.8228 +25 4.7609 * 9 9.2684 - 8 327.18 9.4016 - 1 9.3166 - 1
11100 11094 .9989 1.8171 4.7441 9.2977 327.06 9.3961 9.3103
11200 11194 .9989 1.8113 4.7273 9.3272 326.94 9.3905 9.3040
1130: 11294 .9989 1.8056 4.7106 9.J568 326.81 9.3850 9.2977
11400 11394 .9989 1.7999 4.6940 9.3865 326.69 9.3794 9.2915
13500 11494 .9989 1.7942 4.6774 9.4164 326.57 9.3739 9.2852
1.1600 11594 .9989 1.7b85 4.660A 9.4463 326.45 9.3683 9.2789
11700 11693 .9989 1.7828 4.6443 9.47b4 326.33 9.3628 9.2726
11800 11793 .9989 1.7772 4.627A 9.5065 326.21 9.3572 9.2663
11900 11893 .9989 1.7715 4.6114 9.5368 326.08 9.3517 9.2600

12000 11993 .9989 1.7659 .25 4.5950 * 9 9.5673 - 8 325.96 9.3461 - 1 9.2537 -1

12100 12093 *9988 1.7603 4.5787 9.5978 325.84 9.3406 9.2475
12,00 12193 .9988 1.7547 4.5624 9.6284 325.72 9.3350 9.2412
12300 12293 .9988 1.7491 4.5461 9.6592 325.60 9.3?94 9.2349
12400 12393 .9988 i.7435 4.5299 9.8901 32S.47 9.3239 9.2286
12500 12493 .9988 1.7379 4.513R 9.7211 325.35 9.3183 9.2223
12600 12592 .998b 1.7324 4.4977 9.1523 325.23 9.3127 9.2160
12700 12692 .9988 1.7268 4.4816 9.7836 325.11 9.3072 9.2097
12800 12792 .9988 1.7213 4.4656 9.8149 324.98 9.3016 9.2034
.1900 1?892 .9968 1.7158 4.4496 9.8465 324.86 9.2960 9.1971

13000 12992 .9988 1.7103 *25 4.4337 * 9 9.8761 - 8 324.74 9.2904 - 1 9.1908 -1
1JlO0 13092 .9987 i.1048 4.417R 9.9099 324.62 9.2849 9.1845
13200 13192 .9987 1.6994 4.4020 9o9417 324.49 9.2793 9.1782
13300 13292 .9987 1.6939 4.386? 9.9738 324.37 9.2731 9.1719
13400 13391 .9987 1.6885 4.370c 1.0006 - 7 324.25 9.2681 9.1656
13500 13491 .9987 1.6830 4.354A 3,0038 324.13 9.2625 9.1593
13600 13591 .9987 1.6776 4.3391 1.0071 324.00 V.2%69 9.1530
13100 13691 .9987 1.6722 4.323% 1.0103 323.88 9.0213 9.1467
13800 13791 .9987 1.6668 4.3080 1.0136 323.76 9.2458 9.1404
13900 1389) .4987 1.6615 4.2924 1.0169 323.64 9.2402 9.1341

14000 13991 .9987 1.6561 #25 4.2770 * 9 1.0201 - 7 323.51 9.2346 - 1 9.1278 -1
34100 14090 .9986 1.6508 4.2615 1.0235 323.39 9.2290 9.1215
14200 14190 .9986 1.6454 4.2461 1.02b68 323.27 9.2234 9.1151
14300 14290 .9986 1.6401 4.2308 1.0301 323.14 9.2178 9.1088
14400 14390 .998b 1.6348 4.2155 1.0334 323.02 9.2122 9.1025
14500 14490 .9966 1.6295 4.2007 1.0368 322.90 9.2066 9.0962
14600 14590 .9986 1.6242 4.1850 1.0402 322.77 9.2010 9.0899
14700 14890 .9986 1.6189 4.1699 1.0436 322.65 9.1953 9.0836
48O00 14790 .9986 1,6137 4.1547 1.0470 322.53 9.1897 9.0772

14900 14889 .9986 1.6084 4.1397 1.0504 322.41 9.1841 9.0709
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Geopotential Altitude, English Altitudes ,-

Altitude Gravity Number Collision Mean free Sound Visosity ThermaIi

ratio densit frequency path speed ratio ratio

Lf g/g
0  

p (sL)

S15000 15011 .996 1.6027 *25 4.1230 * 9 1.0542 - 7 322.2' 9.1779 - 1 90639 1
15100 15111 .9966 1.5974 4*1080 1.0576 322.k! 9.1723 9.0576
15200 15211 1998 .1.5922 4.0930 1.031122,02 9e1666 9.0513
15300 15311 .998 5 iO5870 4.0781 1.0646 321.90 9.1610 9.0449
15400 IS411 .99a5 1.5616 4.063? 1.0680 321.77 9*1S54 9.038b
15500 15S|2 .9985 1.5767 4.0484 1.0715 321.65 9.1498 9.0322
15600 1.612 .996S 105715 4.0336 1.07b1 321.s3 9.1441 9.0259
15700 15.12 .998S 1,5664 4.018A 1.0786 321.40 9.138% 9.0196
15800 15612 .9985 1.5612 4.0041 1.0821 321.8 9.1328 9.0132
15900 15912 .998S 1.5561 309895 1.08S7 321.16 9.1272 9.0069

¶ 16000 1"6012 .9985 1.5510 #25 J.974AR 9 1.0893 - 7 321.03 9.1216 - I 9.0005 - I
16100 16112 .9985 1.5459 30960? 1.0929 320.91 9.1159 8.9942
16200 16213 .9984 1.5408 3.9457 1.0965 320.78 9.1103 8.9879
16300 16313 o9984 1.5358 3.9312 1.1001 320.66 9.1046 8.9815
164-00 16413 .9984 1.5307 3.916A 1.1037 320.53 9.0990 8.9752
16500 16513 .9984 i.5257 309023 1.1074 320.41 9.0933 8.9688

S16600 16613 .9984 1.5206 3.8880 1.1110 320.29 9.0077 8,9625
16700 16713 .9984 1.5156 3.8736 1.1147 320.16 9.0820 8.9561
16800 16914 .9984 1.5106 3.8593 1.1184 320.04 9.0763 8.9498
16900 16914 .9984 1.5056 3.8451 1.1221 319.91 9.0707 8.9434

17000 17014 .9984 1.5007 .25 3.8309 * 9 1.1258 - 7 319.79 9.0650 - 1 8.9370 1
17100 17114 .9984 1.4957 3,8167 1.1296 319.66 9.0594 8.9307
17200 17214 .9904 1.4907 3.8026 1.1333 314.54 9.0537 8.9243
17300 17314 .9983 1.4858 3.7885 1.1371 319.41 9.0480 8.9180
174L00 17415 .9933 1.4809 3.77?4S 1.1409 319.29 9.0423 8.9116
S1750 17515 .9983 1.4759 3.7605 1.1447 319.17 9.0367 8.9052
17600 11615 .9983 1.4710 3.7465 1.1485 319.04 90310 8.8989
17700 1715 .9983 1.4662 3.732( 1.1523 318.92 9.0253 8.8925
17800 11815 .9983 1.4613 3.7187 1.1562 318.79 9.0196 8.886!
17900 17915 .9983 1.%564 3.7049 1.1600 318.67 9.0140 8.8798

18000 38016 .9983 1.4516 .25 3.6911 * 9 1.1639 - ? 31t.54 9.0083 - 1 8.873. - 1S18100 18116 .9983 1.4467 3.6774 1.1678 318.42 9.0026 8.8671
18200 18216 .99a3 1.4419 3.6636 1.1717 318.29 8.9969 8.8607
18300 18316 .9982 1.4371 3.6500 1.17M6 310.17 8.9912 8.8543
18400 10416 .9982 1.4323 3.6363 1.1796 318.04 8.9855 8.84?9
MOO0 18516 .9982 1,4275 3.6227 1.1835 317.92 8.9?98 8,8416

18600 18617 .9982 1..4227 3.6092 1.1875 317.79 8.9741 8.8352
18700 18717 .9982 1.4179 3.5957 1.1915 317.67 8.9684 8.8288
18800 18817 .9982 1.4132 3.S22 1,1955 317.54 8.9627 8.8224
18900 18917 .9982 1.4084 3.568A 1.1995 317.41 8.9%70 8.8161

19000 19017 .9982 1.4031 .25 3.5554 * 9 1.2036 - 7 317.19 8.9513 - 1 6.8097 -1
19100 19118 %9982 1.3990 3.5420 1.2076 317.16 8.9456 8.8033
19200 19218 09982 1.3943 3.5287 1.2117 317.04 8.9399 807969
19300 19318 .9982 1.3896 3.5154 1.21V8 316.91 8,9342 8.7905
19400 19418 .9981 1.3849 3.5022 1.2199 316.79 8.9285 807841
19500 19518 .9981 1.3802 3.4890 1.2240 316.66 8.9228 8.7778
19600 19618 .9981 1.3756 3.4759 1.2282 316.54 f,9171 8.7714
19700 19719 .9981 1.3709 3.4627 1.2324 316.41 8.9113 8.7650
19800 19619 .9981 1.;u63 3.4497 1.2365 316.?8 8.9056 P.7586
19900 19919 .9981 1.3617 3.4366 1.2407 316.16 8.8999 8.7522

20000 20019 .9981 1.3571 *?5 3.4236 * 9 1.2449 - 7 316.03 8.8Q42 - 1 8.7458 - 1
20190 20119 .9981 1.3525 3.4107 1.2492 315.91 8.8884 8.7394
202900 20?20 .9981 1.3479 3.397? 1,2534 315.78 8.3K27 8.7330
20300 20320 .9981 1.3433 3.3849 1,2577 315.65 8.8770 8.726w
20400 P0420 .9980 1.3387 3.3720 1.2620 31!.53 8.8712 8.7202
20500 20520 .9980 1.3342 3.359? 1.2663 315.40 4.8655 8.7138
20690 20620 .9980 1.3296 3.3464 1.2706 315.28 8.8t;98 8.707%
20700 20721 .9980 1.3251 3.3337 1.2750 315.15 8.8540 8.7010
20800 20821 .9980 1.3206 3.3210 1.2793 315.o2 86.8483 8,6946
20900 20921 09980 1.3161 3.300J4 1.2837 314.90 8.8425 8,6882

21000 21021 .9980 1.3116 .25 3.29540 * 9 1.2881 - 1 314.77 8.8368 - 1 8.6818 -
21100 21121 .9980 1.3071 3.283? 1.2925 314.64 8.8311 8.6754
21200 21222 .9980 1.3027 3.2106 1.2969 314.52 8.8253 8.6690
21300 21322 .9980 1.2982 3.2581 1.3014 314.39 8.8196 8.6626
21400 21422 .9979 1.2938 3.2457 1.30b9 314.26 8.8138 8.6562
21500 21522 .9979 1.2893 3.2337 1.3103 314.14 8.8080 8.6498
21600 21622 .9979 1.2849 3.2204 1.3149 314.01 8.8023 8.6-.34
21700 21723 .9979 1.2805 3.2085 1.3194 313.88 8.7965 8.6370
21000 21823 .9971 1.2761 3.1962 1.32J9 313.76 8.708a 8.6305
21900 21923 .9979 1.2717 3.1839 1.3285 313.63 8.7450 8.6241

22000 22023 .9979 1.2673 .25 3.1717 * 9 1.3331 - 7 313.0 8.7792 - 1 8.6177 - I
S22100 22123 .9979 1.2630 3.1595 1.3377 313.36 8.7735 8.6113

22200 222?4 .9979 1.2586 3.1473 1.3423 313.25 8.7677 8.6049
22300 22324 .9979 1.2543 3.1352 1.3470 313.12 8.7619 8.5985
U2400 22',20s .9979 1.2500 3.1231 1.3516 312.99 8.7%61 8.5920
22500 2252'. .9978 1.2456 3.1110 1.3563 312.87 8.7504 8.5856
22600 22625 .9978 1.2413 3.0990 1.3610 312.74 8.7446 8.5792
2270 227P5 .9978 1.2370 3.071M 1.3657 312.61 8.7388 8.5728
22800 ;2825 .9078 1.2327 3.0151 1,3705 312.49 8.7330 8.5663
22900 22925 .9978 1.2285 3.06)32 1.3753 312.36 8.1272 8.5599

SL.2



Table V 157
Geometric Altitude, Englsth Altitudes

Gravity Number Collision MOB fro# Sound Viscosity conductivity
Altitude density frequency path seed ratio cdtiv

Z (fti 4 (Hi gig0  n (m"3 ) v (s"1) L (m) Is (m/s) P/AO K/K0

15000 14989 .9986 1.6032 +45 4.1246 * 9 1.0538 - 7 322.28 9.1785 - 1 9.0646 1
35100 15089 .9986 1.5980 4.1096 1.0572 322.16 9.1729 9.0583
15200 15189 .9963 3.5928 4.0947 1.0607 32U.04 5.1673 9.0520
15300 15289 .9985 1.5876 4.0798 1.0642 3Ž1.91 9.1617 9.0456
15400 15389 .9985 1.5824 4.0649 1.0676 321.79 9.1%60 9.0393
15500 15488 .9985 1.5772 4.0501 1.0711 321.b6 9.1504 9.0330
15600 15588 .9983 1.5721 4.0353 1.0746 321.54 9.1448 9.0266
15700 15688 .9985 1.5670 4.0200 1.0782 321.42 9.1391 900203
15800 35788 .9985 1.5618 4.0059 1.0817 321.29 9.1335 9.0140
15900 15888 .9985 i,5567 3.991P 1.0853 321.17 9.1179 9.0077

16000 15988 .9985 1.5S16 .25 3.9766 * 9 1.088's 7 321.05 9.1223 - 1 9.0013 1

16100 16088 .9985 3.5466 3.9621 1.0924 320.92 9.1166 8.9950
1620o 16187 .9984 1.5415 3.947r 1.0960 3200.0 9.1110 8.9886
16300 16287 .9984 1.5364 3.9331 1.0996 320.67 9.10b3 8.9823
16400 16387 .9984 1.5314 3.9186 1.1032 320.55 9.0997 8.9760
16500 16487 .9984 i.5263 3.9042 1.1069 320.43 9.0941 8.9o96
16600 16587 .9984 1.5213 J.8899 1.1105 320.30 9.0884 8.9633
16700 16687 .9984 1.5163 3.8756 1.1142 320.18 9.0828 8.9570
16800 16786 .9984 1.5113 3.8613 1.t179 320.05 9.0771 8.9506
16900 16886 .9984 1.5063 3.8470 1.1216 319.Y3 9.0715 8.9443

17000 16986 .9984 1.5013 +25 3.8329 $ 9 1.12b3 - 7 319.81 9.0658 - 1 8.9379 -1

17100 17086 .9984 1.4964 3.8187 1.1290 319.68 9.0601 d.9316
17200 37186 .9984 1.4914 3.8046 1.1328 319.56 9.0Q54 8.9252
17300 17286 .9983 1.4865 3.7905 1.1365 319.43 9.0488 8.9189
17400 17385 .9983 1.4816 3.7765 1.1403 319.31 9.0432 8.9125
17500 17485 .9983 1.4767 3.762% 1.1441 319.18 9.0375 8.9062
17600 37585 .9983 1.4718 3.7486 1.1479 319.06 9.0318 8.899e8
17700 17685 .9983 1.4669 3.7347 1.1517 318.93 9.0262 8.8935
17800 17785 .9983 1.4620 3.720A 1.1556 31a.8, 9.0205 8.8871
17900 17885 .9983 1.4572 3.7070 1.1594 318.69 9.01*8 8.8808

18000 17984 .9983 1.4523 .25 3.693? * 9 1.1633 - 7 318.C 6  9.0092 - 1 8.8744 -1
18100 18084 .9983 1.4475 3.679% 1.1672 31b.44 9.0035 8.8681
18200 18184 .9983 1.4427 3.6658 1.1711 318.31 8.9978 8.8617
18300 18284 .9982 1.4378 3.652? 1.1750 318.19 8.9921 8.8553
18400 18384 .9982 1.4330 3.638r 1.1789 318.06 8.9A64 8.8490
18500 18484 .9982 1.4283 3.6290 1.1829 317.94 89R08 80.8426
18600 18583 .9982 1.4235 3.6114 1.18o9 317.61 8.9751 8.8362
18700 18683 .9982 1.4187 3.5970 1.1908 317.69 8.9694 8.8299
18800 18783 .9982 1.4140 3.5845 1.1948 317.56 8.9637 8.8235
18900 18883 .9982 1.4092 3.5711 1.1988 317.44 8.9580 8.8171

19000 18983 .9982 1.4045 .25 3.5577 * 9 1.2029 - 7 317.31 8.9S23 - 1 8.8108 - 1
19100 19083 .9982 1.3998 3.5444 1.20e9 317.19 8.9466 8.8044
19200 19182 .9982 1.3951 3.5311 1.2110 317.06 8.9409 8.7980
19300 19282 .9982 1.3904 3.517m 1.2151 316.93 8.9.352 8.7917
19400 19382 .9981 1.3857 3.5046 1.2192 216.81 8.9295 8.7853
19500 19482 .9981 103811 3.4914 1.2133 316.68 8.9P38 8.7789
19600 19582 .9981 1.3764 3.4783 1.2274 316.56 8.9181 8.7725
19700 19681 .9901 1.3718 3.465? 1.2316 J16.43 8.9124 8.7662
19800 19781 .9981 1.3672 3.4521 1.23t7 316.31 8.9067 8.7598
19900 19881 .9981 1.3625 3.4391 t.2399 316.18 8.9010 8.7534

20000 19981 .9981 1.357V .25 1.4261 * 9 1.2441 - 7 316.06 8.8953 - 1 807470 -1

20100 20081 .9961 1.153- 3,413? 1.2484 315.93 8.8A95 8.7407
20200 20180 .9981 1.348d 3.4003 1.2526 315.80 8.8838 8.7343
20300 20280 .9981 1.3.,42 3-3874 1.2569 315.68 8.1781 8.7279
20400 20380 .9980 1.3396 .. 3746 1.2611 315.55 8.8724 8.7215
20500 20480 .9980 1.3351 3.3618 1.2654 315.43 8.8667 8.7151
20600 20580 .99c0 1.33C6 3.3490 1.2697 315.30 8.8604 8.7087
20700 20679 .9980 1.3i!60 3.3363 1.2741 315.17 8.8552 8.7023
20800 20779 .99R0 1.3Zi5 3.3236 1.2784 315.05 8.8495 8.6960
20900 20879 .9900 1.3170 3.3110 1.2828 314.92 8.8437 8.6896

21000 20979 .9980 1.3126 -25 3.2984 * 9 1.2872 - 7 314.80 8.8380 - 1 8.6832 -I
21100 21079 .9980 1.3081 3.2859 1.2916 314.67 8.8323 8.6768
21200 21178 .9980 1.3036 3.2.33 1.2960 314.54 8.8265 8.6704
21300 21278 .9980 1.2992 3.2608 1.3004 314.42 8.8208 8.6640
21400 21378 .9980 1.29'. 3.2484 1.3049 314.29 8.8151 8.6576
21500 21478 .9979 1.2903 3.-360 1.3094 314.30 8.8093 8.6512
21t00 21578 .9979 1.2859 3.2236 1.3138 314.04 8.8036 8.6448
21700 21677 .9979 1.2815 3.2113 1.3104 313.91 8.7978 8.6384
21800 21777 .9979 "771 3.1990 1.3229 313.79 8.7Qo2 8.6320
21900 21877 .9979 27 3.1867 1.3274 313.66 8.7863 8.6256

22000 23977 .9979 *25 3.17045 9 1.3320 - 7 313.53 8.7R06 - 1 8.6192 - 3
22100 22077 .9979 3.1623 1.3366 313.41 8.7748 8.6128
22200 22176 .9979 a. 3.1507 1.3412 313.28 8.7690 80.6064

22300 22276 .9979 ,.2553 3.1381 1.3459 313.15 8.7633 8.6000
22500 22376 .9979 1.2510 3.1260 1.3505 313.02 8.7518 e.5936
22500 22376 .9978 1.2467 3.1120 1.3552 312.90 8.7515 8.5872
22600 22576 .9978 1.2424 3.1020 1.3599 312.77 8.7460 8.58r.)
22700 22675 .9978 3.2381 3.0900 1.3646 312.64 9.7402 8.5743
22800 22775 .9978 1.2338 3.0781 1.3693 312.52 8.7345 8.5679
22900 22875 .9978 1.2295 3.066; 1.3741 312.39 8.7287 8.5615

I



158 Table V

Geopotential Altitude, English Altitudes

Thermal

Altitude Gravity Numbe.r Collision Mean free Sound Viscosity cnutvz
ratio density f requency path speed ratio ranuýtio ySratio

H (fI 0 n (m 3 ) V (0) L (m) C5 (r/s) i/u 0  K/K

23000 23025 .9978 1.2Z42 #25 3.0513 * 9 1.3800 - 7 312.23 80214 - 8.553S -
23100 23126 .9978 1.2200 3.0395 1.3848 312.10 8.7157 8.5470
23200 23226 .9978 1.2157 3.0277 1.3897 311.98 8.7099 8.b406
23300 23326 .9978 1.2115 3.0159 1.394S5 311.85 8.7041 8.5342
234GO 23426 .9978 1.2073 3.004• 1.39V4 311.72 8.6983 8.5277
23500 23527 .9977 1.2031 2.992; 1.4043 311.59 8.6925 8.5213
23600 236:! .997?7 1.989 2.9809 1.4092 311.46 8.6A67 8.5149
23700 23727 09977 1.1947 2.9693 1.4141 311.34 8.6AO9 8.5084
r3800 23827 .9977 1.1905 2.9577 1.4191 311.21 8.6751 8.5020
23900 2392? .9977 1.18664 2.9461 1.4241 311.08 8.6693 8.4956

24000 24028 .9977 1.1822 .25 2.9346 # 9 1.4291 - 7 310.95 8.6634 - 1 8.4891 -

24100 24128 .9977 1.1781 2.9231 1.4341 310.82 8.bS76 8.4827
24200 24228 .9977 1.1740 2.9117 1.4391 310.70 8.6518 8.4762
24300 24328 .9977 1.1698 2.9003 1.4442 310.57 8.6460 8.4698
24400 24429 .9977 1.1657 2.8889 1.4493 310.44 8.6402 8,4633
24500 24529 .9977 1.1616 2.8776 1.4544 310.31 8.6344 8.4569
24600 24629 .9976 1.1576 2.8663 1.4595 310.18 8.6285 8.4504
24700 24729 .9976 1.1535 2.855O 1.4646 310.06 8.b827 8.4440
24800 24830 .9976 1.1494 2.8438 1.4698 309.93 8.6169 8.4375
24900 24930 .9976 1.1454 2.8326 1.4750 309.80 8.6111 8.4311

25000 25030 .9976 1.1.13 #25 2.821s # 9 1.4802 - 7 309.67 80.6052 - 1 8.4246 -
25100 25130 .9976 1.1373 2.8101 1.4855 300.i4 8.5994 8.4182
25206 25230 .9976 1.1333 207992 1.4907 309.41 8.t936 8.4117
25300 25331 .9976 1.1293 2.788P 1.4960 309.28 8.5877 8.4053
2S400 25431 .9976 1.1253 2.777? 1.5013 309.15 8.SA19 8.3988
25500 25531 .9976 1.I213 2.7o6? 1.5067 309.03 8.5760 8.3923
25600 25631 .9975 1.1173 2.1557 1.5120 300.90 8.5702 8.3859
25700 25732 .9975 1.1134 2.7443 1.5174 308.77 8.5643 8.3794
25800 25832 .9975 1.1094 2.7334 1.5U8 30b.64 8.5w85 8.3730
25900 25932 .9975 1.1055 2.7226 1.5203 300.51 H.5526 8.3665

26000 26032 .9975 1.1016 .25 2.711A 9 1.5337 - 7 3080.38 8.5468 - 1 8.3600 - 1"26100 26133 .9975 1.0976 2.7010 1.5392 302t. 8.5409 8.3536
26200 26233 .9975 1.0937 2.690? 1.5447 308.12 8.5351 8.3471 '6

26300 26333 .9975 1.0898 2.679% 1.5502 307.99 8.5292 8.3406
26400 26433 .9975 1.0859 2.6689 1.5558 307.86 8.5?34 8.3342
26500 26534 .9975 1.0821 2.658? 1.561 307.74 8o5175 8.3277
26600 26634 .4975 1.0782 2.6476 1.5669 307.61 8.5116 8.3212
26700 26734 .9974 1.0743 2.6370 1.5726 307.48 8.5058 8.3147

26800 2693. .9974 1.0795 2.626" 1,57b? 307.35 8.4999 8.3083
26900 26935 .9974 1.0667 2.61bO 1.5839 307.22 8.4940 8.3018

27000 27035 .9974 1.0628 425 2.o6055 9 1.5896 - 7 307.09 8.4A61 - 1 8.2953 - 1
27190 27135 .9974 1.0590 2.5950 1.5953 306.96 8.4823 8.2888
27200 27236 .9974 1.0552 2.5846 1.6010 306.8. 8.4764 8.2823
27300 27336 .9974 1.0514 2.5742 1.6068 306.70 8.4705 8.2759
27480 27436 .9974 1.0476 2.5639 1.6126 306.57 8.4646 8.2694
27500 27536 .9974 1.0439 2.5536 1.6185 306.44 8.4587 8.2629
27600 27637 .9974 1.0401 2.5433 1.6243 306.31 8.4528 8.2564
27700 27737 .9973 1.0364 2.5331 1.6302 306.18 8.4470 8.2499
27800 Ž7837 .9973 1.0326 2.522A 1.6361 306.05 8.4411 8.2434
27900 27937 .9973 1.0289 2.5127 1.6420 305.92 8.4352 8.2369A

28000 28038 .9973 1.0252 .25 2.502C 9 1.6.80 - 7 305.79 8.4293 - 1 8,.2305 - 1
28100 28138 .9973 1.0215 2.4924 1.6540 305.66 8.4234 8.2240
28200 28238 .9973 1.0178 2.4823 1.6600 305,53 8.417S 8.2175
28300 28338 .9973 1.0341 2.472? 1.b660 305.40 8.4116 8.2110
28400 28439 .9973 1.0104 2.462? 1.6721 305.27 8.4057 8.2045
28500 28539 .9973 1.0067 2.4522 &.6782 305.14 8.3998 8.1980
28600 28639 o9973 1.0031 2.442:1 1.6843 305,01 8.3938 8.1915
28700 28740 .9972 9.994?2 .24 2.4324 1.6904 304.88 8.3079 801850
28800 28840 .9972 9.9578 2.422e 1.6966 304.75 8.3820 8.1785
28900 28940 .9972 9.9215 2.4126 1.7028 304.61 8.3761 8.1720

29000 29040 .9972 9.d853 .24 2.4028 * 9 1.7091 - 7 304.48 8.3702 - 1 8.1655 1
29100 29141 .9972 9.8493 2.3930 1.7153 304.35 8.3643 8.1590

29200 29241 .9972 9.8133 2.3832 1.7216 304.22 8.3r583 8.1525
29300 29341 .997? 9.1774 2.3735 1.7279 304.09 8.3524 8.1460
29400 29442 .997? 9.7416 2.363A 1.7343 J03.96 8.3.65 8.1395
29500 29542 .9972 9.7059 2.3541 1.7407 303.83 8.J405 8.1330
29600 29642 .9972 9.6704 '.344S 1.7471 303.70 8.33k6 8.1264
29700 29742 .9972 9.,6349 2.334A 1.7535 303.57 8.3287 8.1199
29800 29843 .99"1 9.5995 2.3253 1.7599 30J.44 8.3227 8.1134
29900 P9943 .9971 9.5642 2,3157 1.7664 303.30 8.3168 8.1009

30000 30043 .9971 9.5291 .24 2.306? 7 9 1.77J0 - 7 303.17 8.3109 - 1 8.1004 -

30100 30144 .9971 9.4940 2.2967 1.7795 303.04 8.3049 8.0939
30200 30244 .9971 9.4590 2.2871 1.7861 302.91 8.2991 8.0874
40300 30344 .9971 9.4241 2.277A 101927 302.78 8.2931 8.0008
30400 304 .9971 9.3893 2.2b84 1.7993 302.65 8.2811 8.0743
30500 30545 .9971 9.3546 2.2591 1.80bO 302.52 8.ZAII 8.0678
30600 30645 .9971 9.3201 2.249A 1.0127 302.38 8.2752 8.0613
30700 30745 .9971 9.2856 2.2405 3.I395 302.25 8.2692 8.0548
30800 30846 .9970 9.251? Z.231? 1.8262 302.12 8.2632 8.0482
30900 30946 .9970 9.2169 2.2219 1.8330 301.99 8.273 8.0417



Table V 159
Geometric Altitude, English Altitudes

tGravity Number Collision Mean free Sound Vboohi ty hem al
Alttude ratio density frequency path qoed ratio ratio

Z (ft) 1.-(It) g/g 0  n (m"3 ) v (a-) L (m) C5 (m/s) p/o K/KO

M3AO 2U975 S.978 1.2253 +25 3.05143 * 9 1.378. - 7 312.26 0.7229 - 1 8.5551 - 1
.3160 23074 .9970 1.2211 3.0425 1.3836 312.13 8.7171 8.5487
2200 23174 S9978 1.2166 3.0307 1.3084 312.01 8.7114 8,5423
23.OO 23274 .9978 1.2126 3.0190 1.3'133 311.88 8.7056 8.5358
2340-1 23374 .9973 1.2084 3.0073 1.39bi 311.75 8.6996 8.5294
23504 2347. .9978 1.2042 2.9956 1.4030 31k.63 8.6940 8.5230
23600 Z3573 .9977 1.2000 2*9b4O 1.4079 311.50 8.6882 8.5166
23700 3673 .9977 1.1958 2,9124 1.4128 311.37 8.6824 8.5102
23800 2ý773 ."977 1.191? 2.960A 1.4177 311.2'4 b.6766 0.5037
23900 038'3 .9%?7 1.1875 2.9493 1.4227 311.12 4.b708 8.4973

-4000 23q7? .9917 1.1834 #25 2.937A . 9 1.4277 - 7 310.99 8.8650 - 1 8.4909 o 1
4e4100 24072 .99?7 1.1792 2.9263 1.4327 310.8, 8.6592 8.4845
24200 24172 .9977 1.1751 2.9149 1.4377 310.7: 8.6534 6.4780
24300 24272 9977 1.17%0 2.903% 1.442? 310.60 8.6476 8.4716
24400 24371 .9977 1.669 2.8927 1.4478 310.18 8.6418 8,4652
24500 24471 -477 1.16214 2.1880 1.4529 310.35 8.6360 8..587
24600 245'1 v ''6 1.1587 2.8696 1.450 310.22 6.6302 8.4523
24700 24671 Y9 8 1.1547 2.8568 1.4631 310.09 8.62'4 8,.459
24800 2477M .IP9 1.1506 2.8471 1.46b3 309.96 6.6186 8.4394
24900 ZeO70 .9s. 1.1&66 2.8369 1.4735 309.84 8.6128 8.4330

25000 24970 .9976 k.1426 425 2.824A * 9 1.4787 - 7 309.71 4.6070 - 1 8.4266 - 1
25100 25070 .9976 1.1385 2.0137 1.4839 309.56 6.6012 8.4201
25200 25170 .9976 '.1345 2.*02& 1.4891 309.45 8.5953 8.4137
25300 25269 .9976 _.30S 207910. 1.4944 309.32 8.589S 8.4072
25400 25369 .9976 1 '•65 2.7806 1.4997 309.19 859.J7 8.4008
25510 25469 .9976 1. 6ý6 2.7696 1.5050 309,07 1.5779 8.3944
25600 25569 .9975 1.1_..,0 2.7587 1.5104 306.94 8.5720 6.3879
25700 25668 .9975 1.11. 2.747A 1.51h7 308.81 8.5682 803815
25800 25768 .9975 1,A1. 2.7360 1.5211 306.t8 8.5604 8.3750
25900 25868 .9975 I.106w 2.7261 1.5265 306.55 O.5545 8.3686

26000 25968 .9973 1.1028 *M 2.7153 * 9 1.5319 - 7 306.42 .51487 - 1 8.3621 - 1
26100 26067 .9975 1.0989 2.7045 1.5374 308.29 8.54W.8 8.3557
26200 26167 .9975 1.0950 i,.693A .5S429 308.17 8.5310 8.3492
26300 26267 .9si5 1.0911 2.6C31 1.5464 30b.0' 8.5312 8.3428
2b400 26367 .9975 1.0872 2.6724 1 -539 307.91 . 15;3 03b,3:

4. 26500 26466 .9175 i.0834 ?.661A 1.5595 307.78 8.5195 8.3299

26600 26566 .9975 1.0795 ~ '.651? 1.S.650 307.65 0.5136 8.3234.

26700 26566 .9974 1.0757 .640' 1.5706 307.%? 6.507P S.3169S26800 26768 .9974 1.0718 .6301 1.5763 307.39 865019 4.3105S26900 26b65 .9974 1.0660 .6196 1.5819 J01.26 8,4961 8.3040

S27000 26965 .9974 1.0t,42 #25 .'•01•9 1.5676 -7 307.13 8.4q02 I. 8.297b I
27100 27065 .9974 1.0604 •.t7 1.5933 307.00 8.4043 8.2911

27200 27165 .9974 1.0b66 2.,5663 1.5990 306.07 6.4765 8.284(b

27400 27364 .9974 1.0490 2.i:4.6 1.6105 30t.62 8.4&67 8.2917
• •27S00 27,464 .9974 1.0452 2,•.'71 i.b|63 306.49 8.4609 O,.M?

27800 27564 .9974 1.0415 2,5.'. 1.b222 306.36 8.4550 8.2083
27700 28663 .9973 1.0377 2.5'.• 1.6280 306.73 8.4491 682523
27800 27763 ,9V73 1.0340 2.sk.6 1.0339 306.10 8.4432 8.2456

27900 28863 .9973 1.0303 251. 1.06398 305497 8.4374 8,2394

28000 27962 .9973 1.0289 9 25 2.50, 'I * 9 1.6457 - 7 30b.'4 8.4315 - 1 8.2329 -1

28100 28056 .9973 1.0229 2.49; 1.b517 305.71 8.4236 8.1664

2d200 28162 .9973 1,0192 0 .4 81? 1.6571 304.2A 8.4197 8.2199
28300 98262 .9973 9.7215 2.43 7 1.6637 305.45 d.4138 8.21345
28400 29361 .9973 1.0116 2.46 .73bby 304.32 8.4079 8.2070
28500 28461 .9973 9.0082 2.35. 1.6738 305.19 8.4020 8.3005
28600 2S561 .9973 9.0045 2.441. 1.6819 303.06 8,3962 8.1940
28700 28b61 .9973 1.0009 2.4;'3 1.6103 304.93 8.3903 8.1876
28800 28760 .9972 9.9722 *24 2.433 1, 2 304980 8.3844 8.1112
29900 29860 .9972 9.9360 2.4. 9 1.7003 3043. 6.3715 8.1746

29000 28960 .9972 9.8999 224 2.4310 0 9 1.7065 - 7 304.S4 8,3731 - I 8.1031 - 1
29100 29059 .9972 9.8639 2.3469 1.7128 304.41 8.3667 8.1616
29200 29158 .9972 9.7280 2.387? 1.7190 304.28 8.3607 8.0902
2i 39300 29256 .9972 9.7921 2.2377 1.7253 304.15 8.3546 8.1486
320100 39359 .9972 90.764 2.3672 1.7316 304.01 8.3489 86.042
39500 29S45 .9972 9.7208 Z.2338 1.73b0 30J.88 8.3430 8.13%7
29600 29558 .9972 9.68S3 2.3485 1.7444 303.15 8.3271 8.0292
29700 ?9b• .9972 9.6499 2*33,9 1.7503 303.62 8.3312 8.1227
29800 29757 .9971 9.6145 2.3293 1.7572 303.49 8,3753 0, 1162
2!• 9900 298S7 ,9971 9.5793 2.319r% 1.7637 303.36 8.3193 6.1097

S30000 P9957 ,9971 9.5442 ,24 2.3103 # 9 1.?701 -7 303.43 8.3134 1 8.1032 1

30100 300ST ,9971 9.5o92 2.3008 1,776? M03.10 8.301S 8.0967

30200 30156 .9971 9.4743 2.2914 1.7832 302.31 8.3016 8.0902
30300 30256 .9971 9.4394 2.2820 1.7898 302.84 8.29S6 8.0835
30400 30356 .9971 9.4042 2.2726 1.7994 302.71 8.2897 8.0772S30SO0 304SS .9971 9.3101 2.2633 1.8030 302.S7 8.2838 Ss,0701 0600 305S5 .9971 9.3355 2,2S3Q 1.8097 302.44 8.2770 8,0642

30700 30615S .9971 9,3011 2.2446 1.tv164 302.31 8.2719 8,0577
30800 307%5 .9971 9.2b68 2.2354 1.6231 302.18 8.2659 8,0512
30900~ 30854 OYU7 9.2325 2.2262 1.8299 302,05 8.2600 8.0447
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Table V

Geopotential Altitude, English Altitudes
Altitude Gravity Number Collision Mean free Sound Viscosity Thermal

ratio density frequency path opeed ratio ratio

H (t) Z (ft0 g/g 0  n (rn'31 V (s0) L (mi CS (m/s) p/. 0  K/K0

31000 31046 .9970 9.1827 '24 2.212? 9 g 1.8398 - 7 301.86 8.250f - 1 8.0352 - 1
311o0 31146 .9970 9.1486 2.2036 1.84b7 301.73 8.2453 6.026?
31200 31247 .9970 9.1146 2.1944 1.8536 301.59 8.2394 8.0221
31300 31047 .9970 9.0807 2.1853 i.8606 301.46 8.2334 8.0156
31400 31447 .9970 9.0469 2.1767 1.8675 301.33 8.2P14 8.0091
31SOO 31548 .9970 9.1131 2.1671 1.87?4 301.70 8.2214 6.0025
31600 31648 .9970 8.9795 2.1501 1.6815 301.07 6.2155 7.9960
31700 31748 .9970 8.9460 2.1491 1.8885 300.93 8.2095 7.989?
31800 31849 .9970 8.9126 2.1401 1.895te 300.80 8.2035 7.9829
31900 31949 .9969 8.8793 241312 1.9027 300.67 8.197% 7.9764

320c0 32049 .9969 0.8460 .24 2.1223 * 9 1.9099 - ? 300.5. 8.1915 - 1 7.9698 -1
32100 32149 .9969 8.0129 2.1114 1.9170 300.40 8.18SS 7.9633
32200 32250 .9969 8.7798 2.1045 1.9243 300.27 8.1796 7.9568
32300 32350 .9969 8.7469 2.0957 1.9315 300.14 8.1736 709502
32400 32450 .9969 8.7140 2.0869 1.9388 300.01 8.1676 7.9437
32500 3255 .9969 8.6813 200782 1.9461 299.87 8.1616 ?.9371
32600 32651 .9969 8.6486 2.0694 1.9535 i99.74 8.1$56 7.9306
32700 32751 .9969 8.6160 2.0607 1.9608 299.61 8.1496 7.9240
32800 32852 .9969 8.5836 2.0520 1.9683 299.47 8.1435 7.9175
32900 32952 .9968 0.5512 2.0434 1.9757 299.34 8.1375 7.9109

33000 33052 .9968 8.5189 .24 2.034a * 9 1.9832 - 1 299.21 8.1315 - 1 7.9044 - i

33X00 33153 .9968 8.4867 2.026? 1.9907 299.08 8.1255 7.8978
33200 33253 .9966 8.4546 2.0176 1.9983 298ag. 8.1195 7.8913
33303 33353 .9968 8.4226 2.0091 2.00I9 29b.81 8.1135 7.8847
33400 33454 .9968 8.3907 2.0006 20135 298.e8 8.1075 7.8782
33500 33554 .9968 8.3588 1.9921 2.0212 298.S4 8.1014 7.8716
33600 33654 .9968 8.3271 1.9836 2.0289 298.41 8.09454 7.8651
33700 3375S .9968 8.2955 1.9752 2.0366 298.28 8.0894 7.O58585
33800 33855 .9968 8.2639 1.966A 2.0444 290.14 8.0834 7.8519
33900 33955 .9968 8.2325 1.9589 2.0$22 298.31 8.0773 7.8454

34000 34056 .9967 8.2011 .24 1.9501 * 9 2.0601 - 7 297.88 8.0713 - 1 7.8388 - I
34100 34a5e .996? 8.1698 1.941A 2.0679 297.74 8.0653 7.8322
34200 34256 .9967 8.1386 1.73313 P.0759 297.61 8.0592 7.8257
34300 34357 .9967 8.1075 1.9253 i.0838 297.47 8.0%32 7.8191
34400 34457 .9967 8.0765 1.9171 2.0918 297.34 8.0471 7.8125
34500 34557 .9967 8.0456 1.9089 2.0999 297.21 8.0411 7.8060
34600 34658 .9967 8.0148 1.9007 2.1079 297.07 8.0350 7.7994
34700 3475u .9967 7.98041 1.8926 2.1160 296.94 8.0790 ?.7928
34800 34858 .9967 '!.9534 1.8844 2.124,2 296.00 8.0?29 7.7863
34900 31959 .Y967 1.9229 1.3764 2.1324 296.67 8.0169 7.7797

35000 35059 .9966 7.8924 .24 1.8683 * 9 2.1406 - 7 296.54 8.0108 - 1 7.7731 - 1
35200 '5260 .9966 7.8318 1.8523 2.157z 296.27 7.90U7 7.7600
35400 35460 .9966 7.7715 1.8363 2.1739 296.00 7.9886 7.7466
35600 35661 .9966 7.7116 1.8205 2.1908 295.73 7.9744 7.7336
35800 35862 .9966 '.65?0 1.804A 2.2079 295.46 7.9623 7.720i
36000 36062 .9966 7.5928 1.789? 2.2251 295.19 7.9501 7.7073
36200 36!63 .9965 7.5263 1.7728 2.2448 295.07 7.9447 7.7014
36400 3646', .O996 7.4543 1.7558 2.2664 295.07 7.9447 7.7014
36600 36664 .9965 7.4830 1.7390 2.2883 215.07 7.9447 7.7014
36800 36865 .9965 .7.3123 1.7224 2.3104 M95.07 7.9447 7.7014

37000 3706" .T965 7.2424 .2' 1.7059 9 2.3328 - 7 295.07 70447 - 1 7.7014 -1
31200 37266 .9964 78;731 1.6896 2.3563 295.07 7.9447 7.7014
37400 37467 .T964 7.1045 1.6735 2.3780 295.07 7.9447 7.7014
37600 37668 .9964 7.0365 1.6574 2.40!0 29b.07 7.9447 7.701%
37800 37869 .9964 6.9692 1.6416 2.4242 295.07 7.9447 7.7014
38000 38069 .9964 6.9025 1.6259 2.447t 295.07 7.9447 7.7014
38200 38270 .9963 6,8365 1.6103 2.4713 295.07 7.9447 7.7014
38400 38471 .9963 6.7711 1.5940 2,4951 295.07 7.9447 7.7014
38600 38672 .9963 6.7063 1.5797 2.5192 296.07 7.9447 7.7014
38800 38872 .9963 a.b421 1.5646 2.5436 29b.07 7.9447 7.7014

39000 39073 .9963 6.576b .24 1.5496 * 9 2.E.681 - 1 295..3 7?.447 - 1 7.7014 -
39200 39274 .9962 6.5157 1.5348 2.59W9 295.07 7.9447 7.7014
39400 39475 .9962 6.4533 3.5201 2.6180 295.07 7.9&*7 7.7014
39600 39675 .9962 6.3916 1.505S 2.6433 295.07 7.9447 7.7014
39800 39876 .9962 6.3305 1.4911 2.6688 2')3.07 7.9447 7.7014
4000C 40077 .9962 6.2699 1.4760 2.6946 295.07 7.9447 7.7014
40200 40278 .9961 6.2099 1.4627 #.72C6 296.07 7,94417 77014
40400 40.78 .9961 6.1505 1.4487 2.74u9 295.07 709447 7.7014
40600 40679 .9961 6.0917 1.4.349 2.7734 295.07 7.9447 7.7014
40800 40880 .9961 6.0334 1.421? 2.8042 295.0? 7.9447 7.7014

41000 41081 .9961 5.9757 *.4 1.407A * 9 2.8272 - 7 29".07 7.9447 - 1 7.7014 -1
41200 41282 .9961 5.9185 Z85 208646 295.07 7.9,47 7.7014
4140% 41482 .9960 5.0619 1.3808 2,8821 295.07 7.94'.7 7.7014
41600 41683 .9960 5.6058 1..ro76 2.9100 29S.07 7.9447 7.7114
41800 41884 .9160 5.7503 1.3545 2.9381 296.07 7.9447 7.7014
42000 42085 .9960 5.6952 1.3415 2.9664 29b.04 1.9447 7.7014
42200 42286 .9960 5.1408 1.3287 ?.9951 2t16.01 7.94k7 7.7014
42400 42481- .9959 5.5868 1.3160 3.0240 295.07 7.94.T 7.7014
42600 42687 .9959 5.5334 1.3034 3.0"32 295.07 7.9447 7.7014
42000 42888 .9959 5.4804 1.2909 3.0827 291.07 7.9447 7.7014
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Table V

Geometric Altitude, English Altitudes
i Number Collision Mean free Sound Viscosity Thermal

Altitude ratio e conductivity
de y frequncy path eod ratio ratio

2 (f t) g/g1 n n (51 ) L ( C1 (m/%) A/10 KIKO

31000 30954 .9%70 9.1986 .24 2.2170 * 9 1.8367 - 7 301.92 8.2%41 - 1 8.03e2 - I
31100 31054 .9970 9.1644 2e207? 1.8435 301.79 8.2481 .0317
31200 31153 .9970 9.1304 201987 1.8504 301.66 8.2422 8.0252
31300 31253 *9970 9.0966 2.1896 1.8513 301.52 8.2362 8.01?7
33000 329S3 .9970 9.0628 2019*05 1i.642 3017394 8 82307 8.0121
31S00 314S2 .9960 9.0292 210714 1.8711 301.26 8.2743 8.0051
31600 31552 ,0968 8.4958 2.1624 1,.001 301.13 8 .2183 7 7.991
31700 31652 09970 8.9621 2.1534 1.8011 3019.0 8.2124 7.9926
33600 31752 *9970 8e.926 2.144S 90?922 300.o6 8.2064 ?,9861
31900 318S6 .9969 832955 2*13599 1.8992 300.73 8.2004 ?,9796

32300 31975 .9969 S8.612 2.1266 1.90b4 0 300960 8.194 " 1 .9730 -1
32100 32085 .9969 8.6292 2*1178 1.9135 300.47 81.085 7.9665
32200 32195 .9969 8.7962 2010894 19207 300.34 8.0725 7.9600
:32300 32250 .9969 8.47633 211001 1.0929 300.20 8.176S 7.9535
3?400 323S4 .9969 8.7305 20091.3 1.930I 300.07 8.1706 7.9414
32500 32449 .9969 8.6978 2.0929 1.9424 299.94 8.1646 7.9404
32600 32549 .9969 80665 2.039 2.9497 2997.2 8.1586 7.9339

R3500 343 .9967 80632 2.0057 1.9531 297.68 8.;26 ?.09274
32b0: 32748 .9969 6o6003 2.0562 1.9644 299.54 8.14b6 7.9209
32900 32846 .9969 8.5679 2,47. 9 7 2.114 299.4. 8.1406 7.9143

33000 3948 .9967 8.5357 124 2.0393 9 1.9743 7 299.82 8.1347 7 70907a 1
33100 33048 .9968 8.5036 2.0307 1.9878 299714 8.1087 7.9013
33200 33147 .9967 8.4715 2.0221 1.9943 7 991 8.0'1.27 7.8947
33300 33517 .9668 8.4396 2.013h 2.0018 296.85 8.11b3 7.8882
33400 33347 *9966 8.4078 2.0041 2.004 296.75 8.1107 ?7.750
33500 33446 .9968 8.3759 1.9966 2.0171 298.61 8.1047 7.7351
33600 35739 *9966 7.3442 1.9887 2.0247 29$.548 .9660 7.8686
33700 33646 .9968 8.3126 1.9791 2.0324 294.37 8.05239 ?.8671
33800 33745 .9968 8.2519 1.9714 2.0401 295.71 O,0R64 7.7015
33900 33845 .9968 8.2497 1.963" 2.0479 298.08 7.9?06 7.8490

34000 33645 .9967 5 ,i184 +24 1.9547 9 2.0567 7 297.09 8.0746 1 7084Z4
34100 34044 .9967 8.1873 1.9464 2.0635 297.82 8.096' 7084%9
34200 34144 .9967 87.52. 1.9387 2.0714 29776.4 8.0626 7.8294
34300 34244 .99h6 8.1290 1.9Yo9 2.0793 297.0? 7.9447 7.82271
34400 34343 .9967 8.0941 1.9217 2.0873 297.42 8.0505 7.0.16
3450o 34443 .9964 8.0632 1.9136 2.09,3 297,28 8.0445 7.7019
34600 3473 *.969b 8.0392 1.9054 2.1033 295.15 8.0944 7.8032
34700 34647 .9967 890018 1.8977 2.1114 297.07 8.039' 7.7960
34800 34782 .996? 7.9712 1.8915 2.!196 296.80 8.0944 7.7901
38900 34842 .9967 7.9407 1.6811 2.1276 29b.75 87.904 7.78.15

36000 34941 .9967 729103 -24 1.8730 + 9 2.1306s 7 29b.*i 8.01447- 1 7.7770 1
38800 38141 .9966 1.8497 1.8570 2.15?3 296.75 8.0023 7.7639
3S400 38340 .99b6 707895 1.8511 2.1599 296.08 7.9902 ?17501
35600 39132 .9966 7.7297 1.8?53 2.1857 29.81 7,9.781 7.7306
35800 35739 .9966 7.6702 1.2096 2.208b 295.4 7.9660 7.724S
36000 35938 .9966 7.6141 1.0940 2.2137 29!,17 7.9S39 7.7114
36200 36137 .9962 7.5490 1.7687 2.2300 29b.07 7.9447 7.7014
36400 36337 .9965 7.4290 1.7617 2.25665 294.07 7.9447 7.7014
36600 36536 .9965 6.4057 1.1444 2.2813 295.07 7.9447 7.7014
36800 36322 .965 7.3351 3.7274 2.?36032 95.07 7.9447 7.7014

37000 36934 .9965 7.2652 1 24 1.7113 9 2.3254 27 95.07 7.9447 - 7.7014-
372U00 37214 .9964 T.6056 1.6950 2.3478 295.07 7.9447 7.7014
37400 34333 .9964 5,8274 1.678 9 2.3704 295.07 7.9447 7.7014
37600 37532 .9964 7.0594 1.6629 2.3934 295.07 7.9447 7.7014'
34800 37732 .9964 6.9981 1.b370 2.41b2 29%,07 7.9447 7.7014
38000 37931 .9964 6.9250 1.6313 2.4398 29b.07 7.9447 7.7014
38200 34130 .9963 6.8595 1.6157 2.4,30 295.07 7.944? 7.7014
38400 38329 .9963 6.7941 1.600:4 2.4847 295.07 7.9447 7.7014
38600 38529 .9963 60.293 1.5851 2.5106 295.07 7.9447 7.7014'
38400 31728 .9963 6.66j? 1.'ý700 2.5348 295.07 7.9447 7.7014.

39000 38927 o996.; 6.6017 024 1.5550 *9 2.5592 1 29S.07 7.9447 -1 ?.?014 *1
39200 39126 11996:3 6.5367 1,540? 2.5838 295,r7 ?.9447 7.7014
39400 3932h ,4962 6.4764 1,5a•5• 2.6086 295.07 7.9447 7.7014
39600 39525 .9962 6.4147 1.5110 2.b337 2-5-.1 ?.9441 ?707014
39800 39724 .9962 6.3536 1.41#66 ,6b5VI 295.0| T.9447 ?.7014
40000 399?3 .9962 6.2930 1.4023 2.68'7 Z95.07 7.9447 7.7914

40200 40123 .9962 6.2335 1.438R 2.0105 295.07 7.9447 7.7014
40400 40322 .9961 5.1036 1.49642 a.036 295.07 7,9447 7.701440600 (.0521 ,9961 6.1148 1.4403 a,7629 295.07 7.9447 7.101d4
40800 &0720 ,9961 6.0s65 1.4266 2.7895 295.07 7.9447 7.7014

41000 40920 .9961 5,9988 #24 1.4130 *9 2.81b3 - 29to.C7 ?.9447 -1 ?.7014 |
41?00 41119 .9961 5.9416 1.3995 2.8434 295.o? 7.9447 7.7014"
41400 41318 .99b0 S.0850 1.3862 P,670a ?95.07?.79447 7.1014 '
-11600 41517 .9960 5,8Z90 1.3730 2.1$984 295.0? 7.9447 7.7014
41800 41716 .9960 S,7734 1,359q 2.9263 295.07 1,9447 707014
42000 41S16 .9960 S.71&4 1.3470 Z.954.4 295.07 7.9447 7.7014
42200 4ZI15 .99bO 5.6639 1.3341 2.9029 29b,07 ?.944? 7.7014
41400 4Z314 .9959 5.6094; 1,3?14 3.0116 295.017.?944? 7.7014
42600 42513 .9959 5.S56S 1.308A 3.e405 29b.07 ?.9447 7.7014
42800 42712 .99S9 S.5036 1."964 3.0698 295.07?7.9447 7P.7014
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Tabl.e V
Geopotential Altitude, English Altitudes

Thermal
Altitude O'avlty Number Colliion Mean froe Sound Viscosity conductivlty

ratio densitv frequency path speed ratio

(H ft) Z (ft) 0 /( "3) L ("'1) L (m) C, (m/s) AI*4O K/KO

43000 43089 .9V59 5.4280 *24 1.2186 * 9 3.1125 - 7 295.07 1.9441 1. 71.014 - i
43200 43290 .9959 5.3761 162663 3.1•6 295.07 719447 ?.1014
43400 43491 .9956 5.3240 1.254? .17?9 295,07 ?.9447 717014
436.0 43691 *9958 5.2737 1.2422 34,036 29%,0? 719441 ?.?014
43800 43692 .9950 5.2232 1.2301 3.2345 295.07 7.9447 7.7014
44000 44093 .9950 5.1733 1.218# 3.2658 19b.01 ?.9447 70.014
44200 44294 .9958 S.1238 1.20(q 3.2913 295.07 7.9447 ?.7014
44400 44495 .9957 5.7148 1.L954 3.3292 29!.01 7,9417 ?.7014
44600 44696 .9957 5.0262 1*,839 3.3613 29S.07 ?.9447 1.7014
44800 44896 .9951 4.97,1 1.1726 3.3938 295.01 7.9447 7.7014

45000 45091 .9951 4.93005 24 1.1614 * 9 3.4266 - 1 295.0"? 7.944? - 1 7.7014 - 1
452900 45298 .9957 4:8833 1,1503 3.459T 295.07 7.9447 ?.7014
05400 4S499 .995? 4.6366 101391 3.4931 295.01 7.9441 1.?014
45600 45700 .9956 4.7904 1.1284 3.5208 295.01 ?,944? 7.7014
45800 45901 09956 4.7445 1.1076 3.5609 29S.07 7,9447 7.7014
46000 46102 .9956 4,6991 1.1069 3.5953 295.07 7.9447 717014S46200 46303 .9956 4.6542 1.0963 34,300 296.07 7.9447 70.014

46400 46503 .9956 4.b097 1.085R 3.6651 295.07 1.9447 7.7014
46600 46704 49955 4.5656 1.0754 3.7005 296.o0 7.9447 7.7014
46800 46905 .9955 4.5219 1.0651 3.1362 295.07 7.9447 1.7014

#47000 47106 .9955 4.4780 *24 1.0,49 * 9 3.7123 - 7 295.071 .944? 1 717014 1 I
47200 4730? .9955 4.4358 1.044R 3.408? 295.0? 7.9447 717014
47400 47508 .9955 4.3933 1.034A 3.8435 296.07 7.9447 7.7014
47600 47109 .9954 4.3513 1.0249 3.8827 295.07 1.9441 107014
47800 47910 .9954 4.3097 1.0151 3.9202 29".07 7.944? 717014
48000 48111 .9954 4.2685 1.0054 3.9580 295.07 7.9447 ?.7014
48200 48312 .9954 4.2276 9.9s81 * 8 3.9963 295.01 71.947 7.7014
48400 48513 .9954 4.1812 9.629 4.0349 295.07 7,.-.47 7.1014
48600 48714 .9953 4.14?1 9e7185 4.0748 295.07 7.9447 7.7014
48800 48914 .9953 4.1074 9.6750 4.1132 295.07 7.19447 77014

49000 49115 .9953 4.0662 *24 9.582% * 8 4.1529 - 7 295.07 7.9447 - 1 1,7014 -
49200 49316 .9953 4.0292 9.49OR 4.1943 295.07 7.9447 7.7014
49400 49511 .9953 3.990? 9.4000 4.2335 295.01 7.9447 7.7014
49600 49718 .99S2 3.9525 9.3101 4.2144 295.07 7.9447 7.7014
49800 49919 .9952 3.9147 9.2210 4.3157 295.07 7.9447 7.7014
So000o 0120 .9952 3.8721 9.132R 4.3574 295.07 7.9447 7.7014
50200 50321 .9952 3.8402 9.0454 4.3995 29b.07 7o9447 717014
50400 50522 .9952 3.8034 8.9589 4.4420 295.07 719447 7.7014
59600 50723 .9952 3.7670 8.8732 4..849 295.07 7.9447 7.7014
50800 50924 .9951 3.7310 8.7681 4.5282 295,07 7.9447 7,1014

51000 51125 .9951 3.b953 .24 8.704? * 8 4.5719 - 1 29S.07 1.9447 - 1 717014 1
53200 51326 .9951 3.0599 8.o210 4.6lb1 29b.07 7.9447 7.7014
51400 51527 .9951 3.6249 8.538% 4.6601 295.07 7.9447 ?.7014
5160C 51728 .9951 3.S903 8,456A 4.7067 295.07 7.9447 ?.7014

51800 51929 .9950 3.5559 8.3759 407511 29S.07 7.9447 7.7014
S2O00 52130 V9950 3.5219 8.295A 4.7970 295.07 7.9447 717014
52200 52331 .9950 3..882 8.2164 4.6434 295.07 7.9447 7.7014A
52400 52532 .9950 3.4548 86137A 4.0902 295.07 7.9441 7.7014
52600 52733 .9950 3.4218 8.0600 4.9374 295.07 769447 7.7014
52800 52934 .9949 3.3890 7.9829 4.9851 295.07 7.9441 ?.7014

53000 53135 .9949 3.3566 .24 7.9065 8 5.0332 - 7 245.01 7.9447 1 717014 - I
53200 53336 .9949 3.3245 7.830A 5.0818 295.ol 1.9447 ?.7014
53400 53537 .9949 3.2921 7,7559 5.1309 295.07 7.9417 7.1014
53600 5t3738 .9949 3.2612 7.681? 5.1805 29b.07 ?.9447 7.7014
53800 53939 .9948 3.2300 7#60e? 5.2305 295.07 7.9440 7.7014
54000 54140 .9948 3.1491 1.5355 5.2811 295.07 7.9447 ,70014
64200 54341 .9948 3.1685 7#4634 5.332! a9b.07 7.94%7 7.7014
54400 54542 .9948 3.1382 713920 5.3836 295.07 7.9447 7.7014
54600 54743 .9948 3.1062 7,3213 5.4356 295.07 7.9441 7.7014 N
54800 54944 .9948 3.0764 1.2612 5.4881 29b.07 7.9447 7.7014 A

55000 55145 .9997 3.0490 +24 7.1814 * 8 5.5411 - 1 295.01 7.9447 - 1 1.7014 - I
55200 55346 .9947 3.0198 7.1131 5.6946 29%.07 1.9447 7.7014
55400 55548 .9947 2.9909 7.0%51 5.6496 *95.01 7.9447 1.7014
55600 55749 .9947 2.9623 6.9777 5.7032 295.G1 7.9447 7.7014
55800 j5950 .9947 2.9340 6.910q 567583 295.07 7.9447 7.7014
56000 56151 .9946 2.9059 6.844A 5.8139 295.07 ?.9447 717014
56200 56352 ,9946 2.8781 b.7193 5.8101 295.01 7.9447 7.7014
56400 56553 .9946 2.8506 6*714% 5.9268 295.o0 ?,9447 7.7014
56300 56754 .9946 2.8233 6.6503 5.9840 29V5.07 7.944? 1.7014
56800 56955 .9946 2.7963 6.5866 6.0418 295.01 7.9447 7.7014

57000 57S5b .9945 2.7696 *24 6.5236 * 8 6.1002 - 7 295.07 7.9447 - 1 '7.014 -
S72CU 57357 .9945 2.7430 6.4612 0.3591 295.07 7,9447 1.7014
57400 57558 .9945 2.7168 6.3994 6.2166 a96.01 7.9447 r.7014
5Th00 5776C .9945 2.6908 6#3382 6.27M6 29b.07 71.447 7.7014
.1600 57963 .9945 2.6651 6.2775 6.3393 295.01 1.9447 ?.7014
sco0c 58162 .9944 2.6396 6.217S5 6.400S 295.01 719447 ?.7014

S8200 58363 .9944 2.b643 6.1560 6.4623 295.01 71.447 7.7014
508 58564 .9944 2.6893 6.0991 6.5248 295.07 7.9447 ?.7014
53600 58166 .9944 2.5645 6.04011 6.5878 295.07 7.9447 7.7014
58600 58966 .9944 2.5400 5.9830 6.6514 295.07 7.9447 7.7014



TaMe V 163
Geometric Altitude, English Altitudes

Gravity Numh" Collision Moan free Sound Viscosity conductivity
Altitude dniy frequency pat usped ratio Tema

Z (ft) H (ft0 g/g0  n (m3) ., (4.1 ) L (m) CS (r/s) U/p0 K/IK0

'3000 42912 .9959 5.4M11 .24 1.28*0 * 9 3.0993 - 7 296.07 1.9447 - 1 7.7014 1

43200 43111 .9959 S.J392 1.2711 3.12VI 21'$.07 7.944.? 7.014

43400 43310 .9959 5*34?7 1.2?97 3.1W96 29b507 7.9447 707014
43600 43559 *9956 5.2960 1.2477 3,1896 29.01 7.9''447 7.7014

43.00 43708 *9958 5.2463 1.235S 3,2203 295.07 7.944? 7.7014
44000 43907 .9950 S,1964 1.2240 3.Z5|3 29b.o7 7.9441 ?,7414

44200 44107 .9958 5.1468 1.2121 3.2825 29%.07 7.944? 7,7014
44400 44306 .9958 5.0978 1.200A 3.3141 295.07 ?7944? 7.7014

'.4b00 44505 .9V57 5.0493 1.1893 ,3.4460 291.07 7,901? ?7.014

44800 44704 09957 500012 1.1700 3.3781 295.0? 7.9447 7.7014

45000 44*03 .9957 4.9535 #24 1.166A * 9 3.4106 7 295.07 7.944' - ? 7.7014 - 1
45200 5102 .9957 4.9063 1.1557 3.4434 295.07 7.9447 7,701'
46400 4S304 .995? 4.0596 1:1447 3.4766 295.07 7.947 7?.7014

45600 45501 .V956 4.8013 1.133a 3.5100 295.07 7.9441 7.7014
45800 45700 .9956 4.76.5 1.1230 3,5437 295.07 709447 7?7014

46000 45A99 .9956 4.7221 1.1123 3,5778 29%.07 7.944' 7,7014

46400 46098 .9956 ".6711 1.1017 3.6122 295.07 7.944'? 77014
46400 46297 .9956 4.6325 1.091? 3.b470 295.07 7.9447 7.?014

46600 46496 .9935 4.5884 O.1.060 3.6820 295:07 7.944? 7.7014

46800 46695 .9955 4.544? 1.070v 3.1174 295.01 7.944? 7.7014

47000 46994 .99S5 4,50|4 #24 1.0603 9 3,753- 7 ?9507 7.9441 1 7.,014 - I

0200 4?093 .9955 4.4586 1.050? 3.1893 295.07 ?.9447 7,7014
4?400 4?293 .995S 4.4161 1,0402 3.8e57 295.07 1.9441 ?.7014

0?600 47492 ,99S5 4.3740 1,0303 3,o6$ 29S,07 7.9447 ý,?014

47800 47691 .99S4 4.3324 1,8050 3.L4996 ?9%,07 ?,9447 7.70180

46000 47090 .9954 4.2911 e.010A 3.9371 29b.07 7.9447 ?.7014

46200 .8089 .9954 4.2573 9O0114 34970 295.07 7.944? 7.7014
3893 8.9gb| 8 4.0132 29S.117 7.944? 7.7014

388 9S .7520t 9.41 .si. 97 79.. 7.701'.

48600 48437 .9754 4 59 2 9,8714 4.0'. 2967 7.944? 7.701'
48800 48686 .99b3 4.1300 9.7281 4.0907 295.01 ?.9447 7?.014

514080 48885 .9953 4.0407 024 9.6359 a' 4.1301 7 29%.07 7.9447 1 7.7014 -

49500 49084 .9953 40.60 9.543A 4.69877 29.07 71.9'4? 7.7014

49400 49283 .99b3 4.0131 9.4529 4.z121 29b.07 7.9447 7.701'

49600 49482 .9953 3.9749 9.3629 4.7673 295.07 7.944? 7.7014

49500 74960 .9950 3.9301 9.2737 4.,e912 2q9.07 7.9447 7.7014

54004 49880 .9952 3.17996 9.1894 4.33;:4 29,.01 7.9447 7.7014

50200 50479 .9952 3.8625 9.0910 4.3741 295.07 7.9447 7.7014

50400 50278 .9952 3.8257 9.0314 4.416! 295.07 7.9447 7?7014

500 S520478 .99S9 306'93 8.9i!76 4.0 7b 296.07 7.9447 .7?014

53200 5067? .9949 3.7632 8.8406 4."01 295.07 7.944? 7.7014

5300 50876 .9951 3.117S 424 807S64 a 4.447 -7 295b.0 7.944? ' 7.7014 1

63200 51675 .9949 3.6821 7.6731 4,.1oWA 29b.07 7.944? 7.7014

51400 51274 .9951 3.64?0 7.590 4.03i9 29b.07 709'..47 7.7014

51600 53473 .9951 3.6123 8.3081 467.b70 296.07 7.944? 7.7014

51800 51672 .9941 3.5179 4.4271 4.L,29 296.07 7.9447 7.7014

52400 521871 .9948 3.543a 0.347S 4.7673 296.07 7.9447 7.7014'

54200 54470 .9950 3.5101 87.3680 4,131 295.07 1.9447 7.7014

Z5'400 52269 *9950 3.4167 8.1893 4.859% 296.07 7.9447 7.7014

52600 52468 .9940 3.4436 4 .11|1 4.4061 296.07 7.944? 7.7014

S5200 52667 .9950 3.41CO 8.0343 4*,ti32 295.07 7.944? 7.1014

53500 52563 .99'09 3.3124 7.0,571 a 5.0008 296.07 7.9447 ' 7.7014 1

53b00 53652 .9949 3.3462 7.8814 5.0482 29Q5.07 7.944? 7.7014

53400 65R65 .9949 3.3544 7.8069 6.0974 295.J7 7.9'47 7.701'.

56bO0 553463 .9949 .2.269• 7326 5.1472 296.67 7?.9447 7.7014

53800 53662 .99'9 32.91b 7.6890 5.1 "9 29.07 7.9447 7.7014
54000 S38b) .9948 3.2206 7,5k•b1 S.245ts 29b.07 1.947? 7,70)4

54200 S4059 .9946 .3.1980 76137 5.2962 29$6.007 7.944? 7.7014

54400 54258 .9948 3,159. 7.4%26 59340) 295.07 7.9447 7.7014
S4600 54457 .9948 3.1295 1#371f, L.3985 ?95 .07 ?.9447 707014

54800 S4656 .9948 3.0998 I.3014 5.995)3 295.07 7.9447 7.7014

55000 54845 ,9947 3.7003 .24 6.525j * 8 5.5007 - 1 29b.07 7.9447 - 1 7.70'L4 I

57200 570'4 .9947 3.0417 1.7631 5,555b 29%.07 7.94.7 7T.01'4

5S400 552S3 .9947 3,0174 6.09.50 5,.179 296b,7 7.9447 7.7014

7b400 55452 .994? 2.9834 . .0874 S.6626 29.07 7.9'47 7.7014

55800 55640 .9945 2.9650 b.3b06 S.7102 295.07 7.9447 7.701,'
S6000 S5850 .9947 2.9269 6,8944 5.7722 295.01 7.9,.47 7.7014

S6800 56049 .9946 2.8991 6.8287 5.3?76 295.07 7.9447 7.7014

S6400 56248 ,9946 2.83?5 b.7637 5.8.32 29.07 7.9447 7.7014

5bb00 S6847 .9946 2.9442 b.614#9 S9401 29b.07 7.9447 7.7014

5600 56646 .9946 2.8171 6.b05A 5,5360 296.07 ?.9447 7,7014

67800 568345 .994' 2.1903 -Z4 b.0as a8 6.0548 - 29h.07 7.9447 - 7.7014 1
57z00 57044 ,9945 2.7637 6.5100 b.1130 z9S,07 7.9447 7.7014

57400 5124? .9945 2.7374 6.,4.•80 6.1717 29S.U0 7.9447 7.7014

$?boo 57441 .9945 2.7114 6^38b7 6,2310 z9•+07 7.U447 7.7014

5780 0 5T640 .9945 2.66S6 6.3,?54 ,2908 ?95,07 7.9447 7.7014

58000 57839 .994S 2.6601 6.2t,57 '#"3512 29h.01 7.9447 7.7014

58,00 S803A .9944 2.6347 b .2061 6.4122 29b.07 T.9447 7.7014

$8400 5823? .9944 2.6097 6.1471 o.4136 29..017.T9447 ?.7014

58600 1,8436 .9944 2.5049 6.O086 b.SJ0O 295.07 7.9447 7.7014

58800 58635 .91444 WýS6*3 6 .0307 6,•9bd 295.01 7.9447 7.?0|4 ;
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Table V
Geopotential Altitude, English Altitudes

Aliue Gravity Number Collision Mean free Sound Vi~scosity Thra
ratio density frequency Path speed ratio codutioit

H•f3 (f t (rn3 ) 3 V (0-) L (W) C$ (m/s) P"/o K/KO

%9000 4)167 .9944 2.SI5? -24 S.92s? * a 6.7157 - 7 29S.07 7.944? - ?.7014 - I
64;00 57969 .9943 2.4916 S.54690 6,7303 295.07 7.9447 7.7014
69400 59670 .9943 2.4678 5.5129 61.460 295.07 7.9447 7.7o14
%9600 09771 .9943 2.4442 .. 7573 6.9122 295.07 7.9447 7.7014
60R60 6997:1 .9943 2.4208 5.7022 6.97P.9 295.07 7.9447 7.7014
A0000 60178 .9943 2.3977 5.6477 7.0461 295.07 7.9447 7.7014
6340p 6031,'4 .9942 2.374? 5.0936 7.1144 295.07 7.9447 7.7014
60400 6017r .994? 2.35202 2S401 7.6931 295.07 7.9447 7.7014
60600 60774 .9941 2.3295 504?71 7.2535 295.07 7.9447 7.7014
60FO00 209734 .9942 2.3077 5.4346 7.3225 ?95.07 7.9447 7.7014

61060 61179 .9942 2.2851 #24 S.3826 • 7.3933 1 7 95.07 7.9447 1 7.7014 1
61A2 61298 .9941 2.2631 5.3311 7.4647 295.07 7.9447 ?.7014
61401V 61-bv .9941 2.2416. S.2801 7?.S36 295.07 7.9447 7.7014
62600 61780 .9941 2.2202 4.2296 7o6096 295.07 7.9447 7.7014
i30',o 61984 .9941 2.1909 2 5.8796 7.6331 295.07 7.9447 7.7014
6200 62195 .9941 2.179 S.:1300 7.7573 295.07 7.9447 7.7014
6?2140 621a, .9941 2,1671 S 8)60 7,8372 295.07 7.9447 7.7014
P4361 63797 .9940 2.136( S.0324 7.9079 295.07 7.9447 7.7014

S?60, 677A9 .9940 2.1160 4.9842 70943 ?95.07 7.944? 7.7014
640f00 64990 .9940 2.1978 4.9365 8.0614 595.07 7.9447 7.7014

4301J0 63191 .9940 2.0757 . 24 4.6193 # 8 8.2392 7 295.07 7.9447 1 7.7014 1
64340 64199 .9939 2. "SR 4.8425 8.2179 29S.07 7.9447 7.7014
,34600 

6 3593 .9919 2.0162 4.7962 8.2972 29S.07 7.9447 7.7014
636 6037902 .9939 2.0167 4.7503 8.3774 295.07 7.9447 7.7014
63000 63992 .993q 1.5974 4.7049 8.4953 295.07 7.9447 7?7014
64000 64197 ,t93q 1.9783 4.6599 d.5400 295.07 7.9447 7.7034
64200 64396 .9939 1.9594 4,6153 9.6325 295.07 7.9447 7.7014
64400 64'99 .993' 1.8340 4635711 8,2052 ?95.07 7.9447 7.7014
64600 64688 .9937 1.9813 4.2374 8.7994 295.07 7.9447 7.7034
646f00 66002 .9918 1e.37 464841 8.8747 29qS.07 7.9447 7.7014

66SO0 66101 *991p 1.78•4• -2 4.4412 6 8.9600 7 29s.17 7.9447 1 7.7014 1
65200 65404 .9936 1.674 4.3987 9.0470 595.07 7.9447 7.7014
65400 61601 .99-4? 1.849A 4.3366 9.1344 295.07 7.9W9 77014
6S600o b67AO; .9917 1.78319 431699 9.2726 295,07 7.9547 7.7014
45100 6803 .9937 1.0139 4.2731 9.3141 7 29.11 7.94b4 7.703 1
660(t0 66,A0 I q37 107961. 4.2317 9o4067 29%.,1 F 7.9483 7•70E3

66200 66411 .99%7 1.7764 4.1906 9.8012 295.40 7.9501 7.?073
66400 6631 .9935 1.7609 4o)500 9.5945 P.95.23. 7.9510 7.7093
6688 66712 .99;6 ;.743C 3.1098 9.6890 295.47 7.9639 T.7114
67800 6702; .9916 1.67•6( 4.0699 9.760 295.32 7.9657 7.7134

680n0 6 .29916 1.7994 .24 4.0305 8 9.8831 7 295.36 7.9S76 7 7.7254 1
h6240 e7e?4 .9936 3.6926 309915 909412 295.40 7.9695 7.7276
67480 67611 .9931 1.5676. 3.9538 1.09080 6 295,44 7.9714 7:7196
676na 67826 .9914 1.5797 3.914S 1.0181 295.64 7.9637 7.73,6

67400 68021 .9935 3.6433 3.8?67 1.0281 295.72 7.9651 7.7235
68060 6A227 .9934 1.6271 2 o1.391 113)0-43 295.56 7.9070 7.7256
69280' 68434 .;915 1.61U? .02180 t.0486 ?9s.61 7.960? 70276
68400 69623 .9914 1.5954 3.76S3 1.0590 295969 7.9701 7.7296
6 96

Q0 69213 .9913 1,5797 3.729 1.0s'34 295.69 7.9726 707316
69RO0 IA02A 09q34 1.5649 306p78 3.0300 295.73 7.97'44 7.7337

70808 7?4 .9934 ),S48 24 3.654 0 1.0907 2 6 ?95.77 7.9763 - 7.73S7 I
7092f0 69430 .9914 1.0337 3.6210 11.1i5 ?95.01 7.q787 7.7377S694i0 69632 .9914 11.5187 3.5868 i,!1?4 2915.81 7.980L 7.7397

704069 61631 .9933 1.4503 3.552? 1.1634 299.90 7.98194 7.7416'i" 69A00 70)f34 .9933 1.4691 3.5179 1. 134% 295.94 7.9%%38 7. M38
70000 70!36 ."9•3 1.4746 .3.4840 1.1457 295,QR 7.9A57 7.7456

. 704n0 7001A 493:1 1.4459 3,41?1 1.1665 ?96.06 7.9R94 7.7499

70600 70040 99-? 1.4317 3.3642 I.IRO0 296.10 7.9913 7.7519
iO8n0 713j .99 1.2 4!,77 3,3516 1.1917 ?96.14 7.9431 7.7539

13000 7)41 .49932 1.4039 .24 3.3193 * 1 3.2034 - ? 296.18 1.9950 - 3 7.7559 - 1
71200 71444 .99V2 1.3901 3.2873 1.21S3 296.? ?.9969 7,7580
71404) 71A45 .99?2 1.3764ý 3,2596 3.2273 296.27 7.9987 7.7600
7!6no 71847 r.931 1.3631 3.2243 I.239" 2'6.31 8.0006 7.76?0
738on 725O4 .4911 1.3494 i 3 1933 1.2516 296.35 8.00?5 7.7640
7200n 

7
24Q ,qqyl 1.3366 3.1625 1.?640 296.39 8.0043 7.7661

77,?0o '1451 o9931 1.3236 3.1321 1.2764 296.41 8.0062 1.768)
72400 77&r, .wo3 3.3107 3.1020 3.2890 296.47 8.0080 7. 14i
72600 72894 .90 1:2979 1.0722 1.3017 296.,? 8.0099 7.7721
72800 730S .99,0 3.2853 3.0427 1.3345 296.56 6.0338 7.7742

730,.( 733:0, ,9sf% 1,,2727 .24 3.0i3& * 8 3.3274 - 6 296.60 8.0136 - 1 7.7762 1
I1. i0 734-,A .9910 I..•2 2.9(445 1.3409 ?o6.64 803I55 7.778?
7-10 73863p 49910 3.0461 2.9578 1.3537 296.68 8.0174 't.-7302
7 ;6,(It, 7361 .9910 1.?33Q 29275 1.3670 ?96.7? 8.0192 7.78?2
?7jnO 74062 .99?9 1.2239 20.b94 1.3804 296.76 8.0211 7.7843
71,90 74264 *9929 1.232ft .871t 1.3940 296.80 8.0230 7.7863
74?00 74465 .9929 1.2002 ?.(1440 1..077 296.8S 8.024, 7.7883
74400 746"- .9929 1.1885 2.8167 1.4235 296.e9 8.0267 7.79.3
746nf0 74868 .9929 i.3769 2.7897 .47)5 296.93 8.•*08 7.7924
71400 7r(, q .992A -,655 2f7630 1.44,46 295.97 8.03?4 7.?944

i,



Table V 165
Geometric Altitude, English Altitudes

Thermal
Altitude Gravity Number Collision Mean vree Sound Viscosity conductivityratio djnaity frequency path ped ratio t

Z ift 0 H(f t) g/go, M3 S L (m)" CS (ms) ;1110o
- -1

S90•0: SA34 :9944 2.5351 424 5.9733 *8 6.6627 - 7 95.07 7.9447 - 1 7.7014 1
598n0 50037 .9941 2 .511 5.9165 6.7?62 295.07 7.9447 7.7014
59400 50231 *q943 2.4879 5.8602 6.7408 29%.07 ?.9447 7.7014
59600 5943n .9941 ?.4642 5.8045 6.8560 295.07 7.9447 7.7014
•98qo 59h69 .9943 Z.4409 5.749? 6.9?18 ?95.07 7.9447 7.7014
60000 59842 .9943 2.4176 C.6946 6.9883 19S.07 7.9447 7.7014
60200 600?7 .9943 P.3946 5.6404 7.0554 295.07 7.9447 ?.7014
A04f 6082 .9942 2.3718 S.5867 7.123? ?Q9.07 7.9447 7.7014
60AI(t 60424 .9942 2.3412 5.533b 7,|916 Pq9,07 7.9447 7.7014
608W,0 64P61 .9942 P.3269 5,4810 7?2606 ?45.07 7:9447 7.7014

I0nlO 60822 .9942 2.3048 +24 5.4288 9 8 7.3303 7 ?95.07 7.9447 - 1 7.7014 -
AI128 61021 .9942 2.2808 5.3772 ?.4007 295.07 ?.9447 7.7014
6146 61V,0 .9941 2.Z611 S.3261 7.471A ?29.07 7.9447 7.7014
61600 61419 .9941 2.239S 5.2754 7.5435 095. 0 7 7.9447 7.7014
61880 61617 .9941 2.2183 5.2252 ?.6160 295.07 7.9447 7.7014

62000 61816 .9941 2.197? ;.1755 7.6A91 295.07 7.9447 7.7014
6722n 6001 .9941 2,1763 5.1263 7.729q 295.07 7.9447 7.7014
62404 67?14 .9940 2:15" 5.0776 7.837S 79S.07 7.944? 7.7014
62610 67411 .9940 2.1351 R.0293 7.9177 295.07 7.9447 7.7014
62808 68611 .9940 2.1149 4,9815 7.9A87 ?9s.07 7.9447 7.7014

"63080 62") .9940 P.0917 424 4.9341 * 8 8.0654 - 7 29S.07 7.944? - I 7.7014 -1
A328') 63009 .9940 2.074F 4.8872 8.147R 295.07 1.9447 7.7014
634n0 63p08 .9939 2.0551 4.A407 8.PP|O 9q.-07 7.9447 7.7014
63608 63407 .9939 2.0355 4.-94i 8.2999 79c.07 1.9447 7.7014
83800 63605 .9939 2.016' 4.7491 S.3796 295.07 7.9447 7.7014
64000 63804 .9911 1.9970 447039 8.4600 ?95.07 7.9447 707014
04260 6401 .9939 1.9780 4.6592 9.5417 795.07 7.9447 7.7014
64469 6420? *9939 1.959? 4.6149 8.6P3? 29*.07 7.9447 7.7014
646 q 64401 .9938 1.9406 4.5710 R.7060 295.07 7.9447 7.7014
64800 64599 ,9931 1.9221 4,5275 8.7896 295.07 7.9447 7.7014

6fl600 64?98 .993A 1.9039 -24 4,4845 * 8 8.8739 - 7 ?95.07 7.9447 - 1 7.7014 -

49200 64997 .99,R 1.8858 4.4419 8.9591 299.07 7.9447 7.701465400 6SX96 9(93A 1.867A 4.3996 Q.0451 295.07 7.9447 7.7014

5600" 65194 *?937 1.8501 4.3578 9.1319 295.07 7.9447 7.7014
A 658f 6S591 .9917 1.8325 4.3164 9,p196 799.07 7.9447 7.7014
o60)0 6579; *9937 1.8141 4.2748 9.3104 ?9S.11 7.9463 7.7032

66200 61901 .9937 1.7960 4.2336 9.4023 295.15 7.9402 7.705?
66400 66189 .9917 1.7793 4.1928 9.4961 295.19 7.9500 7.7072
6608 66388 .9936 1.7619 4.1524 9.S889 ?9s.23 7.9519 7.7092
66800 66587 .9936 1.7447 4.1124 9.683S ?95.27 7.9537 7.7112

67000 66785 .9936 1.7276 *24 4.0728 * 9 9.779o - 7 299.31 7.95i6 - I 7.7133 - 1
67200 669•4 .0936 1.710p 4.0336 9.8754 295.35 7.9s75 7.7153
67490 6701 .9939 !.694! 3:9948 9.9728 295.39 7,9593 7.7173
676F0 6738? .99is 1.6775 3.9563 1.0071 - 6 ?95.44 7.9612 7.7193
67880 67580 .9935 1.6612 3.9183 1.0170 295.468 7.9630 7.7213
68000 67779 .993% 1.6450 3.8806 1.0270 295.52 7.9649 7.7233
68200 67978 .993S 1.6289 3.8433 1.0372 29S.56 7.9668 7.7253
68400 68176 .9935 1.6131 3.8064 1.0474 295.60 7.9686 7.7273
68660) 68375 *99?5 1.5973 3.7698 1.057? 295.64 7.9705 7.7294
68i00 68974 .9914 1.581 3.7336 1.0681 295.68 7.9723 7.7314

69000 68777 ,9934 ),5664 #24 3.5977 * 8 1.0786 - 6 295.72 7.974? - 1 7.7334 - 1
69!06 68971 .9934 1.5511 3.6603 1.0892 295.76 7.9760 7.7354
694081 69170 .9934 1.5360 3.6271 1.0999 295.81 7.9779 7.7374
69600 69168 .9934 1.5211 3.5923 1.1107 p95.85 7.9798 7.7394
69900 69567 .9733 1.5f63 3.5579 1.1216 295.89 7.9816 7.7414
70068 69764 .o933 1.4916 3.5238 1.1326 29S.93 7.9835 7.7434
702n0 6996. 09933 1,4771 3.4900 1.143R 295.97 7.9853 7.745S
70400 70161 .9933 1.4624 3.4565 1.155C 296.01 7.987P 7.7475
70600 7036& .9933 1.448& 3.4234 1.1663 296.05 7.9890 7.7495
704n0 70560 .993? 1.4345 3.3907 1.1777 296.09 7.9909 7.7515

I C000 70759 .9932 1.4206 *-24 3.358? * 8 1.1891 - 6 296.13 7.9927 - 1 7.7535
71200 709%A .9932 1.406d 3.3261 1.2010 296.18 ?.9946 7.7555
71460 11156 .4932 1.3931 3.,942 1.2127 296.22 7.9964 7.757S1;7160 71594 .9931 1.3766 3.26217 .??46 ?96.26 7.9983 7.759S
•'• ? 0 71;54 .9931 1.366? 3.231S 1.2366 296.30 0.0002 7.7615

" 72006 717yp .9931 1.3530 3.2006 1.9487 296.54 8.0094 7.7635
730O0 71951 .9931 1.389 2 3.01 1.2609 296.35 1.0039 7.7656
77'nn 79150 .9930 1,3?69 3.1398 1.3233 7?0.4? 3.0051 7.76?6
7?603 7234A .9931 1.3140 3.1098 1.2957 ?46.46 8.0076 7.7696
73n00 73r47 .9931 1.3013 3.0801 1.p3983 296.50 8.0094 7.7796

73060 F?740 .9930 1.2"87 +24 3.6507 8 |.3130 - h 96.57 8.0113 1 7.7736 1
731n0 7?q44 .9930 1 . ?2c• 3.0216 1 .3?38I P96.59 8.0131 7.775b

73400 73!33 .9910 1.7639 2.9928 1.136? 296.67 8.0)50 7.7776
736n0 73341 .9910 1.25516 2.9640 I18349 296f.7 8.0164 7.7796
73800 71540 .9910 1.2395 2,9360 1.3630 296.71 8.0187 7.7816
74CO0 73734 .99P9 1.227f) 2.9080 1.3763 296.75 8.0?05 7.7836

74200 73937 Q92•9 1.2157 2,8803 !.IA97 ?96.79 8.02?4 7.7857

74400 74136 .99P9 1.2039 2.8528 '.4033 296.83 8.0242 7.7877
74f00 3'41.4 .9929 1,1923 2.A257 1.4170 P96.87 8.0261 7.7097
74800 7433 .9979 1.1809 2,7988 1.4304 P96.91 8.0279 7.7917
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Geopotential Altitude, English Altitudps

rait N Thermal

Aliude Grit I umber Collision Mear. fr :ai Viscosity

Altitudr ati density freqency ratio conductivityo_• . • ': 4m•.ratiti

F Z (f t0 gg/9 hn i m "3 ) V (S,1 ) (Mi r) f/"1. , ,UMO K /K 0

7100Oo 27•1| .q998 I.154? -24 .87 * 8 1-4637 6 297,01 8.0323 -6 7.7964
r ?S206 7547? .928 1.29 ?.6103 1.4789 297.04 8.0341 7.7984

7r460 715748 2.6843 1.4927 297.09 8.0360 7.8004
? S6 r0t 7S874; .99P8 1.1209 ;0.6586 1.5073 P97.11 8.0179 7.8025

7•0o 76077 29977 2.6332 1.5721 297.5 8.0397 7.8045
770o0 76891 .99; .099? 2.6080 1.5378 P97.29 3.0416 ?.8065
78800 76479 .9907 *.one ?.S3el I.. | 297.26 8.0434 7.0082
7642n 76681 .99?7 9.0756 2.3846 1.5.73 ?97.70 8.0620 7.8L106
7600 7•897 99?7 1.675 Z.309 1SP?6 297.34 8.0475 7.8128
786F0N 77094 .99?h ,.05.2P,5097 1.961 P97.38 8,0490 7.8146

77000 7793S 0 99) 1.0469 -24 2.4857 8 1.6137 - 6 ?97.42 8.0609 1 1 7.8136 -1

7728f0 774$47 .99. 7.0360 2.4969 297.46 8.057 7.8186
77?4A 77601 .992 1.0261 2.43e7 1.645S 297.S2 8.0546 7.8207
79600 17990 .99P4 1.0164 2.4159 1.6616 297.96 8.0565 7.8227
7 8 00 780910 .9974 100170 2.3971 1.877A 297.59 8.0763 7.8247

00oo 780390 .997i 9.9721 +73 2.3693 1.6942 297.63 8.0607 7.8267
70200 71194 .9923 9.8756 2.3467 1.9108 -97.67 8.0620 7.8087

14400) 74696 .99PS Q.780). Z.3243 I.T?77S 297.71 8.0639 7.8308

79606 7M197 .9975 9.6895 2.30ZI 1.7443 297.16 8.06W7 7.8308
8R0o0 79091 .9923 9.5975 2.210 1.7614 2978.9 8.0676 7.8548

79U00 810 9qq?4 98.921 23 2.2585 * 8 1.7796 - 6 2978.2 8.0695 - 1 7.8368 - 1
79?fo 7810' 1992 8 9,4073 2.2370 1.7959 297.8p 8.0713 7.8388
79400 78703 .992 7.3139 2.2157 .08134 297.45 8.0732 7,8709
79Anfo 7990fS .99>4 9.226, 2.1946 I.A31! P97.96 8.0750 ?.8429

79?n0 80107 .9914 9.1374 7.1737 ?.R490 298.00 8.0769 7.8449
84000 80307 q92? 9.049P 2.1530 1.8670 ?9A.04 8.0787 7.8469

f3O8 Sonja .9903 R.9619 2.139 I2R2S2 298.8? 819006 7.8809
A0400 80711 .99P3 A.8754 2.1122 1.9035 291.10 8.1OR7 7.8510
0O400 70315 .991)3 8.7899 1.097 1.972! 298.9, 8.0543 7.8930
ROA00 A1114 .9973 3.105! 2.o,23 1.9&O2 298.98 8.0862 7.8550

8lOO0 81154 .99?? 7.6917 -23 ?.0576 0 8 129397 - 6 299.20 8.0M80 - 1 7.85?0 -1

8 5 27 0 8 1 0 . 9 9 1 8 7 8 . 03 6 1 1. 03 3 1 1 . 9 7 8 7 2 9 9 2. 1 8 . 1 69 9 7 . 8 59 9
85400 81751 .991• 6.4597 1.0138 1.9"0 309.3-1 8.0917 7.0611
85690 85953 .99)8 R.3044 1.6941 2.0174 P98.37 8.0436 708631
8l58n 861p? .918 8,29384 1.9757 201o'0 298.41 8.0954 7.960I
8600 86356 .991 8.7139 1.9570 2.0968 798.42 8.0973 7.8671
862 865 .99?1 8.1749 1.9384 ?.0768 299.39 8.0991 7.8091
A6400 86277 .99'1 A.P566 1.9200 P.0970 299.53 8.1010 7.8711
A2600 86968 .9911 7.9791 1.5018 Z.1174 299.37 8.1029 7.873Z

26800 87130 .991 7.90257 1.8838 79 ?.9 29R.61 8.10417 7.8715

73000 81433! 7,816.5 .23 1.86S9 * 8 2.1587 - 6 ?98.66 8.1066 - 1 7.8772 -

8 7280 8 73 56 ,99 0 7.7513 1.8482 2.1796 S 29 .70 8.1084 7. 791A

73400 8173c .91?0 ?.6763 )14307 2.6OOn 299.76 8.1703 7.9812
,3600 87936 .99 620 7 1603o 1,8134 2.67 299.60 8.191• 7.9836

83800 A4137 .9920 6.2301 1.7962 2.7436 299.87 8.1140 7.88S3
A40100 84340 .9910 764577 1.7791 ?.;1654 299q.6 8.1528 7.9273
R4210 84S357 .996q 7.386? 1.7604 2.?723 299.7O 8.1177 7.8893
944nt 84741 .9911 7.3153 1.7447 2.309S ?9A.94 8.1195 7.8913

886 08 8 8q97 .9919 7.2451 1.7490 2.3319 29 9.9 0 8.12 14 7.8933
48885 85186 .991q 7.1757 1.719 2.3534 299.02 8.1232 7.8953

A9000 89140 .9919 7.1069 '23 1.6967 * 8 2.3772 - 6 299.07 8.1621 - ! 7.8974 1 2
A8;24 89563 .9915 7.0389 1.6807 2.4002 299.11 8,1.69 7.8997
R94on 89785 .991A 6.9713 1.6648 ?.4934 299. 1 8.1788 7.9014
896en 8S9519 .991, 6.9046 1.6491 2.4469 099.19 8.1306 7.9034
90080 84IS4 .991A 6.8340 1.6333 3.4105 3990.3 8.1325 7.9054

96000 16156 .9914 6.7770 1.6181 ?.0904 900.27 8.1341 7.9074

960o8 8695S .9918 6.7081 1.6023 3.08I3 ?99.31 8.1362 7.9508
136400 867• .991? .64 1.5877 7,4• 99.3c; A.1380 ?.9115

900 869409 .9917 .5804 1.5727 ?.S614 399.39 8.1699 7.913r
869on (171AI .9917 6.517t; 1.S579 ?.%922 ?99.43 9.1417 7.915s

47000 87164 ,9917 6.455? -23 1,5432 8 2.617? 6 ? 9.4R 8,1ý36 -1 7.9115 1
A72M0 07.;66 .99?? 6.3935 !.5287 2,64;PS ?99.5? it. 1•4 7.919S
A740() 8776R .9916 6.3324 1.5143 2.A60O ?99,•6f 8.1473 7.9216
IR7800o 879I70 .9916 6.2719 I.11000 2.6937 299.60 P.1491 7.9236

08700 99171 .991 6.21389 1.4699 2.7197 399.62 8.1787 7.9556
Ra"I0o SA-7j .9916 6.1527 1.4719 2.74S9 ?99.6R 8.1528 7.9276

R rO IqT q996 6.0940 1.4580 2.7724 299.7? 8.19,47 7.9296
P8Ak(if 8877A .941C 6.0354 1.444.1 2.7991 ?99.76 8,156S 7.9316
AnAO4 AAC37A .9415 S.978;, 1.4308 ?.8?60 799.80 8.1584 7.9336
ARR')6 89:R0 .9915 5,9?1? 1.4173 Z.A532 299.84 8.1602 7.93S7

490 9,IA1 .9915 5,8i• -23 1.4040 *8 2.AR07 -6 P99.99 8.1620 1 1 .9377 1
Aqow.n A q - 6 .991c; 5,q08q 1.3908 2.90A4 P94.92 8.1639 7.9397
A94f)( 09789 .9914 5171 .)S 1-1]771 2.9364 ?99.97 8157,97
Aqo,ý, 6998F .9914 S.6987 1.3648 P.96i47 300.01 8.1676 7.9437 -
A49)( 901RA IM94 S.6444 1.3520 2.993? 300.03 8.1694 7.9457

Q0000 9"140 .4914 .5,907 1.3393 3.02,19 300.09 811713 7.9477
40760 909Q• .9914 S.5374 1.3267 3.0510 300.13 8.1731 7.9497
q04A#) 90?94 .4Q13 5.484A 1.3143 3,0803 300.17 8.1750 7.9518
90AI)O 9099c; .9913 5 . it3p6 i.3019 3.1099 300.21 8.1768 7,-9S34,

0OnO0 91197 09911• L53 909 1.2697 3.,1397 300.21 8.1787 7.9558



Table V 167
Geometric Altitude, English Altitudes

SThermal

AtGravity Number Collision Mean fr. I Sound I Viscosity conductivity
ratio density frequency path peeod ratio rati

Z (tt) H (ft0 g/gO n Wrn3 ) i' ($"I) L (mn) Cs (mis) AI K/O(O

79080 74731 .997P 1.1644 024 2.77g1 * 1 1.4441 - 6 Ž96.Q4 83.029 - 1 P.7937 -?

75'n8 74?93t .99?8 1.1581 P.7458 1.4588R P97.00 8.0316 7.7957

75400 7512A .99s2 1.146Q 2.7196 1.4730 20T.04 8.0135 ?.7977

79K60 75327 *992! 1.1359 2.6438 1.0474 29e.Og 8.0353 717997

75888 ?Sqp• ,j8 ; 1.124I 2.668? 1* 1 o "9771- 8.037? '.8017
S7600f 797?4. ,9928 1.1341 2.64.28 1.51f6 ?97.16 A.0390 7.o037

748200 78qP3 ,997 1.1034 2.6171 1.5117 ?97,20 8.0409 ?.0057

77800 1.0927 2.5979 1.8451 89o. .0437 7.e087

7A9ofj 76120 .9927 1.0821 2.5682 1.5611 p97.25 8.0445 r.8097

76680 77709 .99P6 1.071A 2.5439 1.761 297.32 8.0467 7.8117

77000 7?7&? .99P7 1.0615 -24 2.5197 18 1.516 2P97.36 .0482 7.8138 -1

?720 76910 .9926 9.8513 P.4958 1.6071 297.61 8.0501 7.1589

77460 77111 .9926 1.0411 2.4721 1.62Z7 29.734 R.0519 7.8178

77600 ?7112 .992 6 1.0311 2.4481 1.7530S P97.49 .,O63 1 7.8198

77A60 77r11 .991>6 1.021? 2.42SS 1.7S40 297.51 8.0556 7,8215

79000 77q00 .9926 9.4136 ?.4025 1.6704 297.S5 8.0570' 7.8238

M200 77Q0• .9925 1.0017 2.3796 1.6866 p47.61 8.O0293 7.8238

7A400 79109 ,99?4 9.9?06 #23 2.035? 1.70710 297.6 8.0711 7.8278

7p000 79890 .4925 9.8293 2.13349 1.7105 297.69 8.0630 7.8398

7
8
A80 79991 .9925 9.7310 2 .310 1.736 297.73 8.0647 7.831R8

79080 ?709 .9923 9.6370 0 23 P.2904 9 1.7;30 6 29?.77 A.0667 71.8334-

70800 78020 .9923 9.5459 2.2693 1.7700 297.81 9.069S 7.8358

7988i ?gOq8 .9923 9.4536 2.2013 1.7871 ?978.1 8.0703 7.8378

?1088 88887 .92.9P 3 9 23630 2.0566 1.904? "96.90 8.0722 7.8398

79180 89098 *.99' 9.273P P.8055 t.*?l9 ?97.?4 8.0741 7.0419

90060 7"094 .9924 8.5863 ?.1841 !.Si9r 2979.2 8.0788 7.8439

838QO 97891 .9922 9.0964 7.1640 I,573 pq9,O63 S.0777 7.845A

q0460 814.91 .9923 9.0092 2.0136 1.8"r5 29A.306 ' .0796 7.8468

80880 80j9" .9923 8.3.9230 12.83 I2.032 ?99.10 8O.094 7.8498

80Roe 8049A .9971 .28376 2.1033 2.9117 298.14 8.0933 7.8518

94008 8#67 .992;,p3 d.730 2 0835 a 1.930?4 - 6 29A.lA 4•, 19 7.8538 -

1200 ROA822 .99,3 8.56693 2.0638 iq.oR 298.2? 8.0470 7.8559

81460 81084 .992? .02863 2.0444 l.q.104 ?9F.26 9.3oaF 7.8579
91600 P R• 11 q92? 8.S043 P.0251 10 .(O6A P9.30 4.09h "01Sq

9R30O 871490 q9W? 7.4230 70060 8 .O06- 29.39- 8.092S 7.8619

Ao3O S9670 .9972 A.3425 1.9871 ,2.l4.51 91.63f 8.05q3 7.8639

F3(po8 83877 .9920 7.2680 1.9689 2.0447 299874 9.01)? 7.86S9

93600 837072 .990? 7.732 1.9499 3.06,#6 ').4-? .*090 7.8679

96390 83476 .99201 65109 1.9313 ?.2073 p99.51 8.Og0g 7.8689

9A060 87473 .9921 87.8. 1.913. 2.104 ?•1A .S5 .It)17 7.8719

A34.00 8761 .9971 7,920 R *23 1.7934 0 8 P.146 -6 ?9A,3Q8 8.1031 - 7.8739

943.80 84465 .9971 1.8795) 1.8775 i2.1458 ?99.63 9.o053 7.87S9

93440 83068 .9970 7.8004 .699 ?.I7 f.57 291k.67 A.10726 7.87?9

93460 83266 .990 71.7605 1.7425 2.366 29H971 9.1090 7.8799
F43400 8346% .9920 1.652q i.A29I 2.2076 'ACP.• ý . I IOQ 7.8819

A4060 83665 .9939 7.5799 i28080 3?.77q ? ". 79.9 8.112•9 7.8839

94500 8495I .99, o 7.5077 1.7910 2..20') 29904. 8.114S 7.8859

R94.0 894060 .99 71.436P 1.7742 2,371 79q,81 .31164 7.8879

95-60 8465 .09;19 7.36S5 1.7575 2.•1403 P99.91 8.1182 7.8909

9499O 84457 . .991 7.2954 1.7410 .315A 799.36 9.12?0 7.9019

961060 846.7 .99,g 6.8760 +23 1.6774.7 a 84 1 -it, 1 ?4A.990 8.133 1 7.8939 1

8q208 84.6S .9919 7.8872 1.7085 0 2.360V5 299.04 f.,137 7.9059

964.08 8684. .901Q 7,069? 1.6q25 2.34•? 299.02 8.1256 7.8979

9r6f8o 88750 .991A 1.061A 1.6767 2.4060 q90.3? A.1i37 7.R999

88100 85448 .991A 6.9561 1.6610 2-478l 299.36 8.1?3 7,9019
A60)(0 8%047 .991A 6.8090 1.64S4 P.4,24 299.0 9*1111 7.90319

w&pon ORA4• q g .99 8 6836 1.6300 2.475!) 799.24 8.132Q 7-405q

q64-)n 06044 .991A 1,• .6147 2.6997 ?99.28 8.1347 7.9079

AhRnn 86440 .9917 h.6311 1.5847 2.547A ?c).36 R.1184 7 "411 C

97000 86618 .9917 ,.568R #23 1.5698 * 8 2.572? - 6 9C.40 8.1402 - 1 7.9139 - 1

87200 86937 .9917 b.5059 1?555 •,59604 ?99.44 8.1421 7.9159

97408 87036 .9917 6.444.P 1.5406 2.6217 499 48 8.1439 7.9179

9760n 87234 .9917 6.3033 1.5262 2.646A 299.57 S.1457 7.9199

87"(0 874.P ,9916 6.3227 1.5170 2.6721 799.56 8.1476 7.9219

RROOf9 87,3o .9916 68.624 1.4979 2.6476 29n.60 6.1494 7.9239

88PtO0 87929 .9918 6.2035 1.4839 2.7?34 299.64 8.151? 7.9259

98400 88827 .9916 6.1447 1.4700 2.'4q95 799.68 8.1r31 7.9279

988r0n 8229 .9916 6.0860 1.45•3 2.77S7 20-.73 8.1,49 ?.9299

9930n H84.2 .991c 6.0290 1.4427 1.982 ?9Q.77 8.1567 7.9319

q9906 996?7 .993r 5.912O '23 1.4293 * 8 2,9790 - 6 P99.81 8.1586 - 1 7.9339 - 1

9q928 8992n .1991 S.9155 1.4k59 2.0,0 299.85 8.1604 7.9359

994n8 8901M .9915 5.8596 1.4028 2.8933 299,89 A.i6?? 7.9379 A
914A9o 8Q917 .49r, 5.6-14! 1.3897 2.9108 ?19.93 A.1640 7.9398

A9Rn• A941• .9914 5.7494 1.3767 2.9195 ?29.97 A. 165: '.9418

890n0 84611 ,.9914 5.6950 1.3639 2.966, 300.01 8.1677 7.94389

902n0 89817 .9914 4.691-1 1.351? 2.994A 300.8' 8.16q5 70Q459

90408 90010 .9914 5.5880 1.3386 3.0234 300.C• .1714 7.9',78

Q0o88 90P09t q914 4.53513 1.3262 3.052? 100.13 A.1732 7.9498

98000 90408 .9933 .4.831 1.3139 3.0812 300.17 n.1750 7.S1

A



168 Table V
Geoputential Altitude, English Altitudes

Nubr -Thermal

Altitude Gravity Number Collision Mean free Sound Viscosity The ity

ratio density frequency path seed ratio ratio

H (ft. Z(f) g/g 0  n (m 3 ) p (5,1) L (m) C /s) /PO K/K 0

930,0 91399 .9913 5.329? *23 1.2776 * 8 3.1699 - 6 300.2Q 8.1R05 - I 7.9578 - I
91200 91601 19013 5.2791 1.2657 3,7003 300.33 8.1823 7.9S99
140O0 910O? .9913 S.22q9 1.2538 3.2310 300.37 8.1P42 7.9618
91•66 9200" ,9Q!2 r.1792 1.2421 3.2620 300.41 8.1960 7.9638
938RJ 9206 0: ,: .1300 1.2304 3.2933 300.46 8.1879 7.9659

92000 9240A .9912 5.0013 1.2189 3.3249 300.0 8.1897 7.9679
422o0 92609 .991? S.0331 1.2075 3.3967 300.54 8.1916 7.9699
92490 92811 .991? 4.9853 1.1962 3.3889 300.58 8.1934 7.9719
92AOn 93013 .911 4.9380 1.1850 3.4214 300.6? 8.1952 7.9739
42AuO 93211i .9911 4.8912 1.1739 3,4541 300.66 8.1971 7.9759

93000 93417 .9911 4.8448 *23 1,1630 * 8 3.4872 - 6 300.70 8.1989 - 3 7.9779 - 1
932o00 9361A .4911 4.?988 1.1521 3r,2(6 300.74 8.2008 7.9799
93440 93A20 .9911 4.7534 1.1413 3.5%43 300.71 8.2026 7.9839
93680 94022 .q910 4.7083 1.1307 35;n83 300.82 8.204• 7.9840
93808n Q224 .9910 4.6637 1.12DI 3.6226 300.86 8.2063 7.9860
9onO 94426 .99!0 4.6196 1.1096 3.657? 300.90 8.2081 7.98RO
94200 94627 .9910 4.5758 1.0993 3.6922 300.94 8.2100 7.9900
94490 94R29 *9910 4.S325 1.08q0 3.7274 300.98 8.2118 7.9920
948,fl 95031 .9909 4.4896 1.0749 3.7630 301.03 8.2337 7.9940
94800 95233 .9909 4.4471 1.0686 3.7990 301.07 8.21SS 7.9960

q
9
500 9S43c .*909 4.4051 -23 1.05S8 * 8 3.A353 - 6 301.11 8.2173 1 1 7.9980 -
qq200 95637 .99O9 4.3634 1,0490 3.8719 301.35 8.2192 8.0000
C5460 -838 .9Q09 4,3222 1.0392 3.9088 301.19 8.2210 8.0021
956•• 960-0 .9909 4.2813 1.O295 3.9461 301.23 8.2?29 8.0041
95400 9624? .99F8 4.2409 1.0099 3.9837 301.27 8.2247 A.0061

q6oqo 96444 .9908 4.2004 1.100' 4.0217 301.31 8.2P65 8.00RI
96200 96646 .990F 4.1612 130010 4.0601 301.35 8.2284 R80101
96400 96840 .9908S 4.1219 9.9171 + 2 4.0488 301.39 82302 8.0121
46A60 97050 .99o" 4.0830 9.P248 4.1378 301.43 8.2323 8.0141
96808 97251 .9907 4.0445 9.7335 4.1772 301.47 8.2339 A.0161

q9000 91451 .9907 4.0063 -23 9.6430 * 7 4.2170 - 6 301.51 R.2357 - 1 8.0181 - 1
97260 97655 9907 3.968r 9,5533 4.2571 101.55 8.2376 8.0201
97400 9HS57 .9947 3.9311 9.4645 4.2976 301.5) 8.2394 8.0222
9V600 98059 .9907 3.8941 9.3766 4.338S 301.64 8.2412 R.0242
97890 V94261 .9906 3.8574 9.2895 4.3798 301.68 8.2431 8.0262
98000 98463 .9906 3.821i 9.2032 4.4215 301.72 8.2449 8.0282
9A260 9A66% .9906 3.7A51 9.1178 4.4635 301.76 8.2467 8.030?
984q0 98R86 .9906 3.7494 9.0332 4.-059 101.80 8.2486 8.0322
98600 99068 .9906 3.7142 8R9493 4.5487 301.84 8.2504 A.0342
9R88O 99-70 .99,4 3.679? 8.8663 4.5919 301.88 8.2523 A.0362

99460 Q9976 .990o 3.576. 8.62!0 4.7240 302.00 8,2518 8.0422
qQ6nO 100070 .9995 3.5428 R.5421 4.768A 302.04 8.2596 8.0443
998n0 100P8O .990S 3.5095 A.4330 4.RI40 302.08 6.2614 8.0463

200000 3004R? .9904 3.476, 8.3846 4.R97 302.16 8.2633 A.0503

100200 300,8? .990k 3.4439 8.3070 4.0597 302.16 8.2633 8.0503
100400 100886 .09a4 3.4115 R.2301 4.9522 302.20 8.2669 8.0523

100600 IC1008 .9904 3.379- R.1539 4.9997 302.24 8.2688 8.0543

iOO08 101Ž90 .990k 3.3478 8.078S 5.0465 302.28 8.2706 8.0563

101000 30149P .9903 3.3164 *?3 8.0037 * 7 5.0943 - 6 307.32 8.2724 - 1 8.0583 -1
101208 101693 .9903 3.2853 7.9297 5.14?6 302.37 8.2743 8.0603
101400 0 1%9- .99C3 3.254c 7.8564 5.1912 302.41 8.2761 8.0623

1016i00 10097 .9903 3.2240 7.7838 5.2404 302.45 8.2779 8.0643
10o390 10o799 .9903 3.1937 7.7119 5.2899 302.49 8.279A 8.0663
102001) O1020 ,Q02 3.163q 7.6407 5.3400 302.53 8.2S16 8.068-3

10?200 100703 *9907 3.134P 7.5703 5.3Q05 302.57 8.2834 8.0703
102400 10290% .9902 3.1041 7.500s2 5.4414 302.61 8.2053 8.07?4

102f60 101107 .9902 3.0758 7.4310 5.4929 302.65 8.2871 8.0744
102900 103309 .990? 3.0470 7.3625 5.5447 302.69 R.?889 8.0764

103008 180'11 .9901 3,0385 *23 7.2945 * 7 5.5971 - 6 302.73 8.2908 - 1 8.0784 - 3
10

3 2
00 103713 ,9901 2.9902 7.2273 5.8500 302.77 8.29?6 8.0804

1034o0 103913 .9901 2.9623 7.1606 5.7033 302.81 8.2944 8.0824
1036o00 104117 .9901 2.9346 7.0946 5.7571 302,8% 8.2962 8.0844
103800 10431 .9901 2.9071 7.0293 5.9114 302.89 8.2981 8.0864
384000 104521 .9403 2.8800 6.9645 5.8663 307.93 8.2999 8.0884

304200 104723 .9900 2.8531 6.9004 5.q216 302.97 8.3017 8.0904

1044q0 10492% .9900 2.826'. 6.R868 5.9774 303.01 8.3036 A.0924

104610 309127 .9900 2.8000 6.7739 6,0337 303.05 8.3054 8.0944
104860 309329 .9900 2.7739 6.7116 6.0906 303.09 8.3072 8.0964

iOsOOo 105531 .9900 2.7479 .23 6.6497 * 7 6.1482 6 303.14 8.3093 1 8.098? 1

309590 106036 .9899 2.6811 6.4941 6.3014 303.4? 8.3221 8.1137

I04090 10654; .9899 P.6361 6.3424 6.4%83 303.70 8.2349 8.1267
106900 107047 .9898 2.5S27 6.1945 6.6184 303.99 8.3476 8.1407
107090 I07952 .9898 ?.4910 6.0503 6.7824 304.27 8.36r, 8.1547

107500 108057 .9897 2.430 5.9098 6.9501 304.55 8-;f32 8.1688

308000 10896' .9897 2.37?3 r,7728 7.1217 304.83 8.3859 8.102I

1R080 109067 .9896 2.335 5.6391 7.2972 105.11 8.3986 8.1968
109080 109571 .9896 P.2597 5.5088 7.4766 303.39 8.4114 R.2107
109900 110078 .9895 2.2055 5.3818 7.6601 308.67 8.4241 8.2247

II



Table V 169
Geometric Altitude, E nglish Altitudes

Thermal
Gravit y Number Collision Mean free Souund V;Scosity onductivity

A e ratio density frequrncy path speed ratio ratio

Z(f,) 0"H 1 n (ms") L (i) Cs '/s) /O K/KO

Q10n0 90400 .9913 S.4313 .23 1.3016 * 8 3.1106 6 300.21 Fl.1769 - 1 7.9538 - 1
Q1200 90003 .9933 5.3801 1.2895 3.1402 300.25 8.1787 7.9558

|1400 91801 .9913 5.3294 1.2776 3.1701 300.29 8.1405 7.95?8
81660 91199 *q913 5.279? 1.2657 3o000? 300.33 8.1823 7.9s98
918oo Y1390 .9903 S.2?95 1.2539 3.2307 300.37 9.1342 7.9618
92000 91996 .9912 5.1807 1,2423 3.2614 300.41 8.1860 7.9638
9PPn2 91794 .991? 5.1314 1.2308 3.2924 100.45 9.1878 7.9658
9P4ý0 919?p .991? 5.0831 1.2193 3.3737 300.49 8.1396 7.9678
97680 92393 .9912 5.0353 1.2080 3.355 300.53 8.3910 7.9698
9280,8 92389 .9912 4.9879 1.1968 3.3471 300.57 8.1933 7.9718

93000 92SA7 .9911 4.9410 +23 1.1857 * 8 3.4193 - 6 300.6? 8.1951 - 1 7.9738 - 1

93288 90785 .9911 4.8946 1.1747 3.4517 300.66 8.1970 7.97S8
93468 929R4 .9911 4.8486 1.1638 3.445 300.70 8.3188 7.9778
93600 9318? .9911 4.8030 1.1531 3.517S 300.74 8.2006 7.9798

93R00 93309i .9911 4.7579 1.1424 3.5509 300.78 8.2024 7.9817

94000 93970 .9910 4.7133 1.1318 3.1840 300.02 8.2043 7.9837
q9400 93776 .9910 4.6689 1.1213 3. 185 300.86 8.2061 7.9857
94460 9397- .9910 4.6251 1.3110 3.6%28 300.90 8.?079 7.9177
94660 94173 .O910 4.587? 1.1007 3.6874 300.94 8.2097 7.9897

94806 94171 .9910 4.5387 1.0905 3.72?3 300.9A 8.2116 7.9917

5000 94569 .9910 4.496P *23 1.0804 4 8 3.7S76 - 6 301.02 8.2134 - 1 7.9937 - 1
95200 94767 .9909 4.4540 1.0704 3.7931 301.06 8.21S2 7.99S7
Q540 94966 .9909 4.4123 1.0605 3.8P90 301.10 8.2170 7.9977
80608 95164 .9909 4.3709 1.0508 3.8652 301.14 8.2180 7.9997
95800 9536 .0 4.3301) 1.0410 3.9018 301.10 8.2707 8.0017
96080 950f60 .qf99 4.2A94 1.0314 3.Q387 301.2P 8.272S 8.0037
q6p8O 9570r .9908 4.2493 1.0219 3.9?59 301.76 8.2243 A.OOS7

96400 95956 .9900 4.2095 1.0325 4.0134 301.30 8.2261 8.00?6
96A68 96159 .990A 4.1701 1.0031 4.0513 301.34 8.2280 *OO96

96R08 961S'3 .9900 4.1311 9.9390 * 7 4.0896 301.30 8.2298 0.0116

"97000 96051 1 4..092, .23 9,R474 * 7 4.1287 - 6 301.4? 8.2316 - 1 9.0136 1 3
97200 96749 F 4.0542 9.7566 4.167P 301.46 0.2334 8.0156
97460 96947 .94'7 4.0163 9.6667 4.?065 301.50 8.2352 8.0176

97600 9714c .9f97 3.978A 9.5777 4.2461 301.54 8.2371 8.0196

97800 97341 .9907 3.9417 9.4895 4.2A6? 301.5A 8.2389 8.0216
98000 97042 .0907 3.90o4 9.4021 4.3266 301.6? 8.2407 8.0236
98260 97740 .9906 3.8684 9.3156 4.3674 301.66 8.2425 8.02S6
9A

4
QO 97930 .9906 3.832? 9.2299 4.4089 301.70 8.2443 0.0276

9806o 90136 .0906 3.7965 9.1450 4.4000 301.74 A.2462 9.0295

9R000 98334 .990A 3.7611 9.0609 4.4919 301.70 8.2480 A.0315

99060 9853P .9906 3.7261 *23 0.9776 7 7 4.54P - 6 301.82 8.2498 - I 8.0335 I

89200 90730 .9906 3.6913 8.8951 4.0769 301.06 8.2516 8.0355
99400 9097q .9900 3.6569 o88134 4.6199 301.90 8.2;34 8.0375
9e600 9Q127 .9905 3.6229 8.7324 4.S634 301.94 8.2553 4.0395
99880 9935S .090) 3.5891 A.652Z 4.707? 301.98 8.2S73 0.041S

100008 99'?3 .905 3.5557 8.5728 4.7514 302.03 8.2089 0.0435
300200 99721 .9905 3.5276 8.4941 4.7961 302.07 8.2607 8.0455
3100400 99919 .9904 3.4890 1.4162 408411 302.11 8.2625 8.0474

100600 100117 .9904 3.457' A.3390 4.06A 302.I3 8.2643 A.0494
3O00R00 100330 .9904 3.4252 8.2626 4.9325 302.19 8.2662 0.0514

101000 300033 .9904 3.3933 .23 0.1868 7 7 4.9788 - b 302.23 8.2680 - 1 8.0534 - 1

101260 100711 .9904 3.3610 8.1118 5.OSI; 302.27 8.2698 0.0554

101400 100909 .9903 3.3306 A.0375 5.0726 302.33 8.2716 8.0574

101600 101107 .9903 3.299S 7.9639 5.170? 302.3S 8.2734 0.0594
101060 01305 .9903 3.2690 7.8909 5.1602 302.39 8.2752 A.0614

102000 101504 .9903 3.2386 7.R|17 5.2166 302.43 8.2770 A.0634

307po0 10170? .9903 3.2086 7.7472 5.265S 302.47 8.2789 8.06S3
102400 101900 .9903 3.1780 7.6763 5,3340 302.51 8.207 8.0673

102600 10o090 .990? 3.1493 7.6061 5.3646 302.55 8.2025 8.0693
102808 302296 .990? 3.1201 753605 S.4148 302.59 8.2443 9.0713

103000 102494 .9902 3.0911 .-23 7.4617 * 7 5.4655 - 6 302.63 8.2861 - 1 8.0733 - 1

103>0 10269' .9902 3.0625 ?.3994 5.S166 302.87 8.2179 8.0753
303400 lO?090 .990? 3.0V41 7.331t 5.682 302.71 8.2497 8.0773

103600 1030AR .9901 3.0060 7,2649 5.6203 302.75 8.2916 A.0792

103860 103P86 .99Q0 2.978? 7.1985 5.6728 302.79 8.2934 8.082
104000 103404 .9901 2.9506 7.1328 5.7258 302,.3 8.2952 A.0832

104200 10360? .9901 2.9233 7.0677 5.7793 302.R? 8.2470 8.0852

104460 103880 .9903 2.896? 7.0033 5.0333 302.91 8.2980 8.0877
104A00 304070 .9900 2.8694 A.9394 5.087R 302.95 8.3006 8.0892
104000 104276 .9900 2.8429 6.8761 5.9420 302.99 0.3024 8.0912

105000 104474 .9900 2.366 .23 6.8134 * 7 5.9982 - 6 303.03 8.3042 - 3 8.0931 - I

105060 104969 .9900 2.7S20 6.6593 6.1391 303.13 8.308A 8.0981

106000 105464 .99qq 2.6859 6.50S1 6.?902 30?.40 8.3211 8.1117
106500 105959 .9099 2.6213 6.3547 6.445 303.68 8.3338 8.1256
1070O8 106454 .9898 2.558c 6.2030 6.6035 303.96 6.3464 8.1394

107500 106949 .9898 2.4972 6.0649 6.?654 304.24 8.3591 8.1S33
108000 107444 .9897 2.4379 S.9254 6.9310 304.S2 8.3717 8.1672
308S00 07938 O9097 2.3794 S.7894 7,1004 304.80 8.3043 8.1810

1090Q0 104433 .9890 2.3220 S.6567 7.7735 30S.07 0.3969 A.1949
1095080 1027 .9096 ?.267A 5.5274 ?.4506 305.35 8.409S 8.2087



170 Table V
Geopotential Alltitude, English Altitudes

Attitude Gravity N'aitiber Collision Mean free Sound ViThermal
ratioconductivityato density frequency Path speed ratiorti

H (ft0 Z Yft) g/g0  n (m-3 ) V (s*~ L (in Cs (mis) i/PO OR

30000o I 33059 .989r, 2.152A +23 5.:'579 *7 .79-6 305.95 8.4368 1 8.2307 1
11000 1184 .89 2.01 S131 .09A 306.23 8.4495 8.2527

331000 11159;9 .9494 2.0151 1 S,0193 R.?360 306.51 8.4621 .26
llO 3109 .9893 2.0025 4.9043 8.4367 306.79 8.474#1 8.2W9

112008 332601; QA,43 1.9554 4.7922 8.6419 307.07 8.4975 R.?946
t1280" 1333119 .9892 3.9086 6.68329 A.8517 307.35 A.5001 13.308S
313060 113lis16 .989? 1.863S A.5763 9.0462 307.63 8.5329 8.3225
113500) 114121 Wk9l9 1.8195 4.4722 9.2955 3107.91 9.525S4 A.3364
114000 114627 .9A91 1.7766 4.3708 9.5096 30A.19 8.5380 A.3So3
ý145,00 115132 .99QO 1.734A 4.?718 9.738A 308.47 8.5506 8.3643

11r)060 115563At .9890 1.6940 *21 4.1752 ? 9.9731 - 6 309.74 8.5632 -3 8.3782
115509f 11614'% .9890 1.6543 4.0809 1.0P13 - 5 309.02 B.5758 4.39;'1
116000 11664q .9899g 1.6156 3.9090 1.0457 309.30 8.5884 8.4060

3388901 117154 .90119 1.5779 3.8993 1.0709 309.5R8 .6010 8.4199I170900 117660 OARS9 1.5410 3.8117 1.0961 309.95 9.6135 8.4338
1175no 119I166 *9888 1.5051 3.7263 1.1225 110.13 8.6263 8.4477119090 119671 .99947 1.4702 3.6430 1.1492 310.41 8.6186 A.4616
13I9500t 119177r .ftp? 1.4361 3.5616 1.17653 310.68 8.6912 8.4755
119090 1196811 .O9JF6 1.402A 3.4822 1.2044 310.96 R.6637 9.4R94
11950f5 120189 .996 1.70 3.4047 1.2329 311.23 8.6762 9.5033

120000 12069S .9895 1.3387 .23 3.3291 *7 1.2620 5 311.51 9.6A87 - q.5171-H 120r.00 121;100 .98AS 1.3079 3.2S522 1.?917 311.79 0.7012 8.5310
121000t 12170A .9994 1.27791 3.1832 1.322P 312.06 9.7137 8.5448
V115000 221?ZP~ Q98A4 1,248c; 3.1128 1.3S3? 317.33 8.7261 9.5597
R20900 122719A *9993 1.2199 3.0442 1.3A50 312.61 8.7386 A-5725

Apiqft~ 123P24 .9893 1.192(1 7.9771 1.4174 31P.89 8.751o 9.51`64
1709 I?3730) .9892 1.1647 2.911? 1.4505 313.16 9.7635 8.6002

123509 124236 *9897 1.138? ?.8478 1.4A44 313.43 9.7759 9.6140
124096 124742 .90t81 1.112.1 2.7854 1.5199 313.70 A.7883 8.6278

124500 1252-48k .9891 1.0870 7.7245 1.5543 313.98 93.8007 A.6417
125000 129;754 .9990O 1.0621 .23 2.6650 *7 1.5403 S 314.25 9.8132 -1 9.6555
Pli880 326260 .9990O 1.0381 2.6069 1.6?7? 314.5? 9.8p55 91.6693
1216000 126766 .9990 1.0148 2.5502 1.664F. 314.79 8.8379 9t.6633
1?65900 12727?- .9870 9.9191 +22 2.4949 1.7n3? 315.07 9.8S03 9.6969

127000 127778 .9879 9.695& 2.4407 1.742S 315.34 8.8627 A.7106327500 12929A4 *9A97 9.477s ?.3878 1.7R26 315.61 9.8750t A.72441198 201M) .487P 9.264A 2.336? 1.8235 335),98 8.98~7t. A.7382
129500W 129297? *77 9 0573 p.2858 1.86S3 3116.35, 9.97 97
129000 329903 .99A77 8.8545 2.2366 i 9080 336S.4? 8.9120 TS276

39o 1019 .9876 8.6S67 2.3885 1.9S16 316.70 R.9243 8.7795

110000 130815p .9976 9.4636 *22 7.141S 7 !.9961 5 316.97 9.9366 1 R .7932 I
I1105'a9 1311??~ .987S 91.2752 2.0957 ?.0416 3170~4 9.9489 q.8070
1111000 333929?$ .9975 9.0911 ?.O080 7.0990 317.51 R.963 2 8.8207
313350 1371334 .9874 7.91163 2.0070 2.13S4 117.79 8.9735 .3.

3100 1291 .94 7.7365 1.9642 2.1937 319.0s 8.9958S 8.848?
1325n0 131347 .9873 7.5655 1.9224 2.2131 319.32 8.9980 8.8639
133000 131954 .9873 7.3984 1.8816 2.2836i 3419.9 9.0303 995
133c;6() 334160 .9872 7.2354 1.841T 2.3350 3139.95 9.022S A.8894
114000 134A67 *9A72 7.0762 1.8027 P.3897 319.12 9.0347 993

148 1371 *73 6.92061 1.7645 2.441? 319.30 1).0469 9.9160

1315000 133589 .9871 6.7690 *22 1.7273 *7 2.4q59 5 319.66 9.0592 -1 A.9305-
I 19cOft 336196 .9970 6.6209 1.6909 P.5CisI1F 339.91 9.0714 A.9441
1-46000 336A91 .91370 6.4761 1.6593 2.608A '420.20 9.0939 A19578
136500 337399 .9870 6.3348 1.620.6 2-6670 320.46 9.0957 4.9715
317009 337904 .9A69 6.1968 1.5866 2.7764 320.71 9.1079 8.985?
117590t 1339413 .9869 6.0620 I.SS34 2.1`870 323.00 9.1201 LQ.9999
119000 138993 .9869 S.9304 1.5209 2.93489 321.p7 9.1322 9.01a5
I A .1^0 339426 .9969A 5.801A 1.4892 2.9120 31, .5 1 9.1444 9.026?
339099t 139931 .9867 5.6763 1.4582 2.9764 323.80 9.156S 9.0398
139500f 14t;439 .QRA7 S.5536 1.4278 3.0421 12?.06 9.1606 9.0535

140000l 140946 09866 5.433A .22 1.3982 *7 3.109P S 32P.33 9.1807 -1 9.0671-
340590 141451 O9966 5.3369 1.3692 3.3776 322.60 9.1928 9.0907
141000 343960 .996% 5.202S 1.3409 3.2474 322.96 9.2049 9.0944
343500 142?467 .9965 3.090A 1.3132 3.3187 3231.1 9.2170 9.10940
342090 347974 .9864 4.9817 1.2861 3.3913 323.19 9.27p93 9.1216
1142500i 341490 .9864 4.875] 1.2S96 1.4655, 323.66 9.2412 9.1352
34300p 143997 .9863 4.7710 1.2337 3.9411 p.2 925? 938
343509n~ 144b494 .9843 4.669P 1.2084 3.6183 324.19 9.1653 9.16e4
144098 145.001 *QAA? 4.5690% 1.1836 3.6970 324.45 9.2773 9.1760
344500 3455CMA .986? 4.4727 1.3594 3.7773 324.7? 9.2894 9.1896

345000 346o35r .9146) 4.3777 .22 1.135? * 7 3.8592 S 2.9 9314-1 923
14r8l 3465,2? .91161 4.2850 1.1112S 3.94P8 325.24 9.3134 9.2168
146000 147024 .98600 4.1941 1 .08999 4.0280 32S5.1 9.3254 9.2303
346508( 147R36 .9R60 4.3057 1.0677 4.1149 325.77 9.3374 9.2439
147000 3490)44 .9960 4.0193 1.0460 4.2036 326.03 9.3494 9.2574
l47r,06 149553 .985,9 3.934S 1.024e 4.2940 326.30 9.3614 921

3'00 3909 *99 3.853A 1.0041 4.346? 126.56 9.3733 9.2845149598 34956% .9L~89 3.17710 9.8383 *6 4.4,40? 326.92 9.3953 9.2991
149000 358972p .9959 3.6919 9.6398 4.5761 2.9 937 9316

3459 150579 .9A57 3.6147 9.4457 4.6739 327.35 9.4U92 96325?



Tabht V 171

Geometric Alti, !do, English Altitudes

Gravity Nuber Collision Mean free ISound Viscosity Thermal
Altitude rati density frequency path speed ratio 1cnductivty

Z (f 0 H (f g/g0  n (m'3 ) (s-1) L (m) C' (m/s) A1/PO K/KO

I 0f0 109421 .9498 ?.213R *23 S.4012 97 7.616 - 6 30S.63 A.4P21 5 A.2226 -3
I 10500 109qI R .989S 2. 1614 5.2701 7.oR| 66 305.91 9.434? A,23F4

4.10417 o9744 2.1103 S.15R0 8.00A 306.15 8.4472 8.2502
II1S0n 110907 .9894 2.0605 ).0409 8.1990 309.42 13.497 .2641

112000 111407 .9R93 2.0120 4.926? 8.3969 306.74 8.4723 1.2779
112•n 1190 .9493 1.9647 4.8152 8.5490 307.0? 8.4R49 R.2917

117600 112391 .9893 1.9185 4.7063 S.06S6 309.29 R.,964 8.30S2
133A00 1176 .9697 1.8737 4.6004 9.0167 310.37 8.5099 8.3193

1190 116126 .98q? 1.8799 4.4969 9.232S 307.84 8.5124 8.3331
114'Sn0 113471; .989| 1.787? 4.39S9 9.4S31 308.1? 8.5349 a.3469

ils900 114369 .9891 1.7456 .23 4:2974 + 7 9.6781 - 6 308.34 8:5473 - 83606 -1

l1m00o 114064 .9590 1.7050 4.2?01 9.9089 301.67 8.6S98 8.3744
1160n0 |12S07 .4668 1.6604 4.1074 1.0144 - S 310.94 8.:723 8.3982

11 6S0 1 1 53 .9#%A9 .6269 4.01 158 1. 0340 309.22 8. •47 0:. 5019

117000 116747 .9664 1.5893 3.0735 1.3714 312.49 8.71 86.456711723000 116447 .9863 1.2046 3.0392 1.40AA 310.76 8.b09S A.5294

135000 117736 .981 1.5167 3.7541 1.1139 310.04 8.6270 A.4432

124500 1176130 .987 1.4819 3.6710 1.1401 310.31 A.6344 8.4569
119000 II42k5 .9667 1.4479 3.5899 1.166A 5 1O.13.84 .76469 1 .4706
1260 i1279 .966 1.4147 3.6607 1.194;? 310.81 8.6592 8.4844

P2o0nt 119111 .9666 1.3824 23 .36 1.?722 5 314,13 6.619 - .66-2

126000 o 19A03 .9866 1.3S02 .3,579 1. PMO 311.60 9.634 1.51675

012000 120130 .9RR9 1.3001 3.2842 1.2799 311.67 8.6962 8.6255

PISl7M 126726 .4974 1.2900 3.21. 3 1.3097 311.95 8.7086 8.7392
I;WOOO I12190 .989R4 1.2607 3.14?1 1.3401 312.22 4.7209 R.5S29

1'2;10 1217AS .9664 1.2391 3.073S 1.3712 312.49 8.733? A.5666
1P3000 12Pp79 .9873 1.2047 3.0066 1.4030 312.76 8.743S 8.5802
1230no 126773 .9867 1.177? 2.3412 1.43S4 313.01 7 8.8925 8.7939
195040 123267 .9677 1.1501 2.6573 1.4662 313.30 8.7701 5.6076

114500 121761 .9g76pl? 1. 1240 .h8150 I.502. 313.57 8.7A'4 8.76212

P10600 129466 .967I 1.0993 23 ?.7541 0 7 1.369- 313.84 8.7901 - 8.6349

p11000 124743 .976 !.0744S 2.6946 1.072? 314.11 8.8069 8.6483

123100 123047 .9R67 I.O0SO ?.6365 I.0672 314.3k 8.8192 A.662

312600 121737 .96R7 1.027) ?.5798 1.640 314.6S R.8914 8.675%

32700n 126311 .9A79 1.0041 P.95244 1.1?1 3714.96 .97436 .6890
1••0 12472r, gg7q 9.8177 -2P 2.4702 1.720g 315.19 8.8559 8.7031

1>4000 337265 .997A 7.q914 21.173 1.7600 31R.40 R.0681 6.7167
I1330n 177136 .9674 9.6215 1.3657 1.7999 316.73 8.RR03 A.7303

11000 13104 .9R77 9.1783 2.31S2 2.9407 31.669 8.8920 A.7439

129140 132A701 .967? .9751 2.2609 I.3424 316.93 8.9046 8.7879

1-4000 129191 .9676 8.7769 -22 P.2177 * 7 2.q?46 - 313.193 .9168 1 8.7711 -1

130500 129629 .9A71 H6.8633 .1707 1.9493 319.46 9.9090 6.920?

31000 130119 .9876 6.3944 P.1247 2.o012 317.07 8.9411 6.79A3
131600 13561' .9870 8.209Q ?.o797 2.0674 317.33 899532 904 A.

132000 131170 .9870 6.0494 1.0358 2.1040 17.6 8.9.64 6.82S4

132S00 131669 .9864 7.R340 1.9929 2.1611 317.86 8.9775 6.8390

133000 139197 .964 7.6873 1 .9510 2.199? 31.13 8.9.96 0.85275
13316o08 137666 .9873 7.0146 1.9100 2.7487 318.40 9.0017 A.8661

134000 136144 .9873 7.7309 1.8699 2.?9R3 311.66 9.01 3 9.08796
1ld4inn 133631% .9R7? 1910 1.8308 2.3494 31g.93 9.0"9• 8.8931

I34000 134107 .9872 7.0349 *22 1.7945 * 7 2.4016 - 5 319.19 9.0179 - 8 .9067 - 1

r1405;00q 1349660 .9871 6.3R23 1.7S51 2.4034 319.46 9.170O A.9205I+ 10hOnq 139119 .9871 6.7334 1.7196 2.r,091 319.7? 4.0S20 F1.9337

S131"A0 13961P .9970 6.587Q 1.6828 2.5(,4- 319.49 9.0741 A.947?

137000 136100% .9q70 6.4451 1.6479 2.o6pl 3f.226 9.0162 g.9607
1410 140946 .9669 6.3070 1.6137 3.678? 320.62 9.0981 A.9742

132008 137094 .965 6.1?15 1.5803 3.2370 320.66 9.1105 8.9877
11400 1375.4 .986A 6.0390 1.0477 2.7976 321.04 9.1322 9.0012

'134000 13ý090 .9AAA m.909A, 1.51S8 P. AsR 321.31 9.1341 ".0147

139%00 134473 .980A 9.7832 1.4846 2.9713 3261.7 9.1461 9.02e2

140 -00 139s6 0 .9867 5.5391 1.4242 3. 0•01 3.2.10 9.1701 9.0551• 1161000 14001j 986 5.4212 1.3951 3.1164 322.36 9.1420 9.0685

141 S0 140954# C)FI66 S.3060 1.3665 3.1840 322.62 9.1940 9.0820
14.20F) 14104M Wko•s S.193% 1.33016 3. 24;30 3?2.89 9.2059 9.09S4
14214o 4 •11311 .9Fm 5. 083S 1.3113 3.3234 323.15, 9.2170 9.1089
143000 14?020ý .9A64 4.975,0 1.2847 3.395? 323.AL1 9.2p?97 9.1223
143sno 14p';14 .98O•4 4.871,* 1.2SR6 3.4684 323.67 9.2416 9.1357
144f)60 143017 .90kf3 4.7684 1.2330 3.5431 323.93 9.2535 9.1402
I1*4 4•I0 14190• .()8h3 4.66i80 1.20F31 3.6197 324.19 9.2654 9.1616

14S0nO 143'49c) .qR ? 4.5700 -22 1.1836 *7 3.6969 -5 324.45 9.2773 -1 9.1760 1

S14-rAO 1•44497 .9A6? 4.4?4m 1.1598 3.7760 324.71 9.2892 9.IA94

14A•ni0 1449FI .9F%6I 4.3805 1.1364 3.Rr'6 3?4.97 9.3010 9.202A
1'.6snf 14R474 .98A I 4.2W90 1.1135 3.9391 32r,.Pl 9.3129 9.2162
1470f00 1491;(? .9861 4.199" 1.0912 4.0?31 325.49 9.3247 9.2295S147SAM 146464 QROý0 4.11?0 1.0693 4.1086 325.7S 9.336-3 9.2429

140000 146757 .9"A0 4.026S 1.0479 4.14S9 3?6,01 9.3484 9.2563
• l onm 147450 ,gqrq 3.942A 1.0269 4.?84-1 326.27 9.3602 9.2696

149000 147Q41 .A9;9 3.8611 1 O00S4 4. 1756 326.S3 9.372C 9.2930
149q0n 14R436 .98rA 3.781l2 9.8639 + 6 4.4681 326.79 9.3838 9.2464



172 Tabie V
Geopotential Altitude, English Altitudes

Gravity Number Collision Mean free Sound Visco ity cncThevmty
Altitude ratio density frequency path peed ratio ratio

N( (f) Ztt) g/g0  n W-3 ) v L (in) C1 W/Os

15shoo IS1097 .9867 3.S392 *22 9.2558 * b 4.7736 - S 327.61 9.4211 - 1 9.3387 1 1
ISOSO1 IS194 .9856 3.4654 9.0700 4.8753 327.87 9.4330 9.3522
1151000 IS2101 .9856 3.393P R.8882 4.9790 328.13 9.4450 9.3657
!SO151500 15609 .9855 3.3227 8.7104 5.0847 32A.39 9.4569 q.3792
1|5200 IS3114 .9055 3.2537 R.,364 5,1924 320.65 9.46F8 9.3927
S1I?5n 153623 .9854 3.1963 80.3661 5.3021 ?F2.91 9.4507 9.4062
1538O0 154131 .9804 3.1203 A.1995 5.4144 329.17 94,S25 9.4197
I5350 l5463q .09S3 3.05S9 A.0364 5.5286 129.43 4.5044 9.4332

154000 155146 .98;3 2.9920 7.8769 5.6450 329.70 9.5163 9.4467
154500 155653 .9852 2.9340 7.7243 5,583 329.80 9.i210 9.4521

I55000 IS6161 .9052 2.8781 *22 7.5772 * 6 5.8701 - S 329.80 9.5210 - 4 .4521 - I
156505 156668 .98o t 2.8232 7.4328 5.o942 329.80 9.5210 9.4571
15-000 157176 .9051 2.7694 7.2912 6.1004 329.80 9.5210 9.4521
15I580 157683 .9800 2.7167 7.1523 6.2189 329.00 9.5210 9.4521
157000 150191 .98R0 2.6649 7.0160 6.3397 329.00 9.5?10 9.4521
157588 5R0699 .9800 2.6141 6.8823 6.4"28 329.80 9.S210 9.4521
158000 159206 .9849 2.5643 6.7512 6.59863 329.80 9.5210 9.451
IS81Q0 159714 .9849 2.5155 6.6225 6.7163 329.080 9.5210 9.4S21
159888 16012? .9048 2.4675 6.4964 6.046P 329.80 905210 9.4521
159500 160729 .9q4R 2.4205 6.3726 6.9797 329.80 9.5210 9.4521

16000 161237 .9847 2.3744 .22 6.2512 * 6 7.11S3 - 5 32900 9.5210 1 1 9.4521 -

160500 161745 .9847 2.3292 6.1321 ?.2535 329.80 9.5210 9.4521
v%1060 162753 .984A 2.2840 6.0152 7.3944 329.8r 9,5210 9.4521
161508 162760 .9846 2.2413 5.9006 7.5380 329.00 9.5210 9.4521
162090 163268 *984s 2.1984 S.7802 7.6844 329.00 9.5210 9.4521
162508 163776 .9845 2.!67 5.6779 7.a337 329.80 9.5210 9.4521
163000 164204 .9844 2.1156 S.5697 7.9858 329.80 9.5210 9.4501
163%40 164792 .9844 2.0753 5.4636 8.1410 129.80 9.5210 9.4521
164000 165300 .9843 2.03S7 53595 8.2991 329.60 ?.5210 5.4521
I645s(1 165000 .9843 1.9969 '.2574 8.4603 3P9.0A 9.5210 9.4521

1650Q0 166316 .9042 1.9589 *22 5.1572 * 6 8.6246 - 5 329.80 9.5210 * 1 9.4521 -

16s55p 166024 .9842 1.9216 s.0590 8.7921 329.00 9.5210 9.4521
166000 167337 .9841 1,8850 4.9626 8.9629 329.0 9.5210 9.4521
1665401 167840 .9841 1.8490 4.08680 9.1370 329.80 9.5210 9.4521
167090 160345 .9840 1.8138 4.7753 9.3144 329.80 9.5210 9.4521

167580 16RA56 .9840 1.7900 4.68%6 9.4901 329.71 9.5160 9.4473
166060 169364 .9840 1.7490 4.5998 9,6594 329.45 9.SO4.9 4.4338
16815m; 169A73 .9839 1.71%3 4.5155 9.0320 329.19 9.4931 9.4203

169060 170301 .9839 1.6081 4.4326 1.000A - 4 32.93 9.0k12 9.,068
169500 170089 .9830 1.6584 4.3511 1.01"7 32$.66 9.4693 9,3933

170000 171397 .9430 1.6291 *22 4.2709 * 6 1.0370 - 4 32.40 4.4574 1 9.3798 - I

170500 171905 .9037 1,6006 4.1921 1.0557 328.14 9.4455 9.3633
17100o 172414 .9837 1.5728 4.1147 1.0747 327.00 9.4336 9.3528

171500 17X92? .9836 1.544? 4.0305 1.0941 327.62 9.4217 9.3393

172060 173430 .9036 1.516% 3.9637 1.1139 327.36 9.4097 9.3258
172590 171939 .9835 1,4849 3.8901 1.1340 327.10 9.3978 9.3122

173000 174447 .9835 1,4633 3.8178 1.1546 326.83 9.3858 9.2987

173590 174956 .9834 1.4372 3.7467 1.1755 326.57 9.3739 9.2852

S17400 175464 .9834 1.4115 3.6768 1.1969 326.31 9.3619 4.2716

17450 175•72 .9833 1.3862 3.6081 1.2187 326.05 9.3499 9.2581

" 17,5o0o 1U481I .9R33 1.3614 ,22 3,S454o 6 J1,41o - 4 32S.78 9.3379 1 9.244S I
175500 176909 .9832 1.3370 3.4?42 1.2637 32S.52 9.325 9.2309 ,4
1761)60 177498 .9832 1.3129 3.4090 1.296R 325.26 9.3139 9.2174

176500 178007 .9811 1.2893 3.3449 1.3104 324.99 9.3019 9.2038
177800 17015 .931 1.2660 3.2819 1.3345 324.73 9.2899 9.1902

O17750 179024 .9831 1.2432 3.2200 1.3590 324.46 0.2779 9.1766

178000 17?93P .9830 1.2207 3.1591 !.3041 324.?0 9.2658 9.1630
S1705n 180041 .9830 1.1905 3.0943 1.4096 323.93 9.2538 9.1494
,17980 180550 .98?9 1.1760 3.0406 1.4357 323.67 9.2417 9.1358

179560 18OSA .9879 1.1554 2.9828 1.4623 323.41 9.2;!96 9.1222

1*0000 181567 .9828 1.1343 .22 2.9261 * 6 1.4A94 - 4 323.14 9.2176 - 1 9.1086 - 1

1!0500 182074 .9828 1.1136 ?.0704 1.5171 32.87 9.2055 9.0950

R11000 182585 .98?7 1.0933 ?.8156 1.5453 322.61 9.1934 9.0813

181500 183094 .9827 1.0733 2.7618 1.5741 322.34 9.1013 9.0677

1R2080 18360P .9026 1.0536 2.7989 1.6035 322.00 9.1692 9.0541

1025s0 184111 .9826 1.0343 2.6570 1.6335 321.P 1 9.i570 9.0404
143060 184620 g90p5 1.015? 2.6060 1.6641 321.54 9.1449 9.0268

1013500 18512Q .9875 9.9654 #21 2.5558 1.6953 321.28 9.1328 9.0131
184000 185630 .9824 9,.7815 ?,506b 1.7272 321.01 9.1206 8.9995

1845S6 186147 .9824 9.6007 2.4552 1.7597 -20.74 9.1084 8.9858

185090 186656 .9823 9.4230 '21 ?.4107 * 6 1.7929 - 4 320.48 9.0963 - I 8.
9 7

2i - I
18500 187165 .9823 9.2483 2.3640 I.A260 320.21 9.0841 8.9584

186000 187674 .98"? 9.0765 2.31P2 i.,614 314.94 9.0719 8.9440

1465884 180183 .9822 8.9076 2.2731 1.8967 319.67 9.0597 8.9311

187000 188492 .9821 8a.7416 2.2289 1.9327 319.40 9.0475 8.9174

107500 169201 .9821 0,5784 2.18S4 1.9694 319.13 9.0353 P.9037
IM8090 189710 .9021 A.4180 2.1428 2.0070 318.87 9*0230 8.8900
1*0500 190219 .98P0 8.2603 2.1009 2.0453 318.60 9.010A 8.8763
1490"0 190729 .9820 8.1053 2.0597 2.0044 318.33 8.9986 8.8625
.19508 191238 .9819 7.9530 2,0193 2.1243 318.06 8.9863 8.8468

""*++'•• • + + + +:,•+'•+*+ I m



Table V 173
Geometric Altitude, English Altitudes

F. I h r m
Gravity Number Collision Mean free Sound Viscosity Thermal

Attitude conductivityratio density frequency path Weed ratior
conuratio

Z f H t) ) g/g0  n (m"3  V ($-1) L (m) C' (m/s) K/K 0

150008 14402 .98eR 3.703o '22 9.6678 . 6 4.S624 - 5 327.05 9.3959 - 1 9.3097 - I
1505"a8 34942p .94?7 3.6?6A 9.4758 4.658S 377.3o 9.4073 9.3230

ISIO5O 140915 .9947 3.S519 9.2879 4.7565 127.56 9.4191 9.3364
15150O 150407 .9056 3.4789 9.1041 4.0563 327.82 9.430A 9.3497
I3oona ISoQo0 .986 3.4075 R.9241 4.9581 326.06 94.442 9.363A
IMa0on IW1193 .9855 3.337A 9.7483 5.0619 326.34 9.4S43 9.3763
153000 ISt666 .98%5 3.2693 6.5757 5.13677 326.59 9.4660 9.3R90

133%in 157174 .9644 3.2025 A.40?1 5.2759 326.85 9.4778 9.4079
154000 35P71 .9894 3.137? 8.2420 5.3853 3?9.11 9.4895 q.4162

Ir. &• i5's4 .9863 3.0733 6.0804 5.49'3 329.3f 9.5012 9.4295

ISS000 353656 .9693 3.0108 '22 7.9222 * 6 5.6114 - 5 329.62 9.5129 - 1 9.4428 -
ISS350 154149 .'RS3 2.9510 7.7692 5.7250 129.80 9.S710 9.4521
356000 15464P .98472 2.8956 7.6234 5.6346 124.80 9.5210 9.45P1
li6690 355134 .9"? 2.8411 7.4803 5.9462 329.80 9.5210 9.45?1
I'7000 15562? .9851 2.7679 7.3398 6.0S99 319.010 9.5210 9.4523
I iq7p 156319 .965 2.7356 7.2071 6.1759 329.8o 9.5210 9.4521
15A000 15661? .9850 2.6642 7.0669 6.2940 329.80 9.S10 9.4521
ISASnO 1%7104 .9860 2.6339 60+)342 6.4144 329.A0 9.S230 9.4S21
i59000 357797 q96*) 2.5844 6.8041 6.5371 329.R0 9.5210 9.'52]
139500 356869 9849 2.5359 6.6764 6.6621 329.80 9.5230 9.4521

160000 35676? .9846 2.4663 '22 6.5531 * 6 6.7496 - 5 329.80 9.5210 - 1 9.45231
1609600 15974 .9946 2.4413 6.4283 6.9194 329.80 9.5210 9.4521
1610n0 IS9767 .9847 2.3956 6.3075 7.051 329.80 9.5210 9.4S23
161560 160759 .08Q7 P.3509 6.1892 7?1866 329.80 9.5p10 9.4521
162000 160745 .984A 2.3067 6.0730 7.3240 329.80 9.5230 9.4521141500 161P44 .9846 2.2631 5.9591 7.4641 329.80 9.5710 9.4521
163000 161736 .9646 2.2210 5.8473 7.6066 329.80 9.5210 9.4521
163S60 3622?28 *9A4 2.1793 @.7376 7.7522 329.80 9.5210 9.4521
164000 16372o .9845 2.1303 5.6299 8.9005 329.80 9.5230 9.4521
164080 163613 .9844 2.0981 5.6243 8.004s 329.80 9.5310 9.45231

16S000 163705 .9844 2.0590 22 5.4201 * 6 8.2054 - 5 3?9.60 9.52310 - I 9.45?1 -

166S00 164197 .9843 3.9024 S.3190 8.3623 329.80 9.5710 9.451r136000 164389 .9843 1.982. S.2192 8.3621 329.60 9.5710 9.4521
166r60 165181 .964? 1.9453 5.1214 8.6850 329.80 9.5210 9.45j:1
167060 165673 .984? 1.9086 S.0253 8.8-10 329.80 9.5210 9.45?)1 6
ISOu 166165 .9841 1.8730 4.9311 9.070? 329.60 9.5210 9.4521
166000 166657 .9841 1.8379 4.8386 9.1926 329.80 9.52ýO 9.4521
168500 167149 .9840 1.8034 4.7479 9.366? 329.04 9.5?10 q.4521
169000 167641 .9q40 1.7714 4.6611 9.5377 329.63 9.5134 9.4435
169500 16A133 .9834 1.7408 4.5771 9.3052 329.36 9.5018 9.4302

170ooo 168626 .9639 1.710? *?2 4.4945 * 6 9.9759 - 5 3P9.12 9.4901 - 1 9.4169 - 1

170o00 169117 .9838 1.631| 4.4133 1.0050 - 4 32R.8 9.47864 9.403e

171600 170101 *9636 1.623t 4.254A 3.0406 3.361 9.4667 9.39e4
I7l5o 170105 .9841 1.463 3 412540 1.0405 326.38 9.45S6 9.3771
175000 1?7354 *qA8? I.3950 4 01776 1.059? 326.09 9.3433 9.3638
175n0 174035 .9834 31.5673 4,1016 1.0780 327.04 9.4316 9.3505
17638m 171477 .9836 1.3399 4.60439 .2971 3p76.0 9.4193 9.3273
173650 175061 9633 1.5130 3.9538 1.1166 327.77 9.3081 9.3239
174000 175560 .9835 1.4366 3.8813 1.1364 327.06 9.3463 9.3106
174T60 1760SP .9835 1.4605 3.4103 3.2869 326.81 9.3146 q;9.23

115000 173';4• ,934 1.4349 *2? 3.7405 •6 1.1*17A' 4 326.5r, 9.3?28 1 9.2A40-1
t •751;( 17403% .9834 1.4097 1.,6718 1,1985 32'.?9 9.3610 '1.2706

176060 17649? .9833 3.3849 1.6043 1.3199 326.03 9.3493 9.2573
176500 176919 .9133 1.3605 3.5370 10.413 324.77 9.3375 9.Z440
177000 177477 .6832 1.3362 3.4728 1.2641 324.41 9.3?27 9.2306
177500 176006 .9830 1.3122 3.4087 1.2869 324.2? 9.3139 9.36i3
160O0 178469 .9831 1.2090 31.3456 1.3101 323.00 9.3021 9.1040 -
176500 17695) .9869 1.7669 3.2837 1.3337 323.70 9.2903 9.1906
179000 177477 .9629 1.1447 3.98 1.3597 324.44 9.2384 9.1772
15906 177991 .96?0 3.2371 3.16?9 1.3482 324.21 9.2661 9.1639 $
13060k 7 145 .96 1.00. *1 31041 28 6 1.4075 4 323.9 9.2047 1 9.1509
3925Q0 17 .,9877 1.1789 3.0462 1.4331 323.70 9.1429 9.0371
163o0o 189143 .9877 1.0576 2.9897 1.4562 323944 9.2310 9.1238
316390 179914 .96R7 1.1371 2.9315 1.457 3723.17 9.2197 9.1104
I16000 180239 .9802 1.1167 Z.8786 1.6129 322.91 9.2073 9.0943 r
146QO 1380Q17 g9a7p 1.0967 2.6846 I.6406 321.61 9.1954 9.0•36 V1R3000 18140A ,98;07 1.0769 P.7716 1.5688 32?.39 9.183S 9.07021930;o8 i149q .gk2O 1,0571 2.7195 !.8976 3•?.11 9.1?16 9.os68 !-
1P4000 18?391 .98:?6 1.0385 P.6682 1.6769 321.87 9.11;97 9.0434
1n4ro00 18388P , 8 g ,ops 1.19 .609 1.6568 321.61 9.1473 9.0300 •k

165000 183731 .96?5 1.0012 '22 ?.5684 * 6 1.6674 - 4 321.34 9.1358 - 1 9.0166 - I
186600 1838695 .924 9.8310 *21 2.5198 1.7138 321.06 9.13239 9.0032
366000 184356 .9674 9.6525 2.4701 1.7503 320.82 9.1119 8.9697
IA6500 184A47 .96?4 9.4770 ?.4251 1.7627 320.S6 9.1000 8.9763
I37000 185336 .9873 9.3044 P.3790 1.8159 320.29 9.0880 8.9629
167500 165629 .98?3 9.1347 P.3337 I.6495 3U.03 9.0761 8.9494
166060 1863?0 .94P2 6.9679 2.2892 1.8839 319.77 9.0641 8.9360
168500 386631 .962? 6.6036 2.2454 1.9190 319.50 9.0523 6.9225
169000 8710 ' .96P1 8.6424 2.2025 3.9546 319.24 9.0'10 8.9091
I36950 187794 .9673 6.4836 2.1603 1.9914 318.98 9.0281 8.89%6



174 Table VGeopotential Altitude, English t wedes

F, Thermal
Gravity Number Collision Mean free Sound Viscosity conductivitySratio density frequency path speed ratio ratio

(ft) Z (ft) g/go n (m 3 ) L (m) (/s) PPOK/K 0

190,16O 191747 .9819 7*8031 421 1.9796 4 6 P.1&S| - 4 317.79 8.9740 1 | .83|-
190~nO 19PP" .981A 7.6S6? 1.9406 P,?0&7 311.9? A,96 18A 8.213

leanO 19;7660 .9 7.515 9023 2.?49? 317.25 8.9495 8.8076

01104 193275 .9617 ?.3694 1.8647 2.2'.Z 316.98 8.9372 0.7939

19200' 191784 .9817 7.229q 1.8278 2.3168 216.71 8.9"'9 8.7801

tq2Ssf 1929*1 .9816 7.092S 1.7916 2.3820 316.44 8.9126 8.7664

m143096 394901 .9816 6.9576 1.7560 2.4282 316.17 8.9002 8.7526

iq300 19511? g9815 6.82si 1.7211 2.47S4 31S.99 8."079 - .73A8

1Q4008 19582? .,981s 6.6949 1.6868 2.523S 315.63 808756 s,7a501949(10 196131 .9814 6,s669 1.6531 2.5727 319;.3S a,6• 871

l•~l 196A411 .9814 b.4412 421 1.6201 *6 Z.62?9 -4 31S.09R •,808 1 8.6975 1

nSO 19715o .9813 6.3174 1.5877 2.674P 314.81 8.8385 8.6837

146000 19"i60 .9023 6.1961 1.S558 2.7266 314.53 8.8261 8.6699

196900 198369 .981? 6.@77o 1.524S 2.7801 314.21 8.8137 8.6S61

197000 198879 .981p 9.9599 1.4938 2.8347 313.99 8.8013 6.6423

197595 19931R .9811 9.8448 1.4617 2.8906 313.70? .7889 8.6285

19R08o 199898 .9811 5.7317 1.4342 2.9476 313.44 8.776s 8.6146
15QC' 200408 ,9811 5.6206 1.4051 3.0058 311.17 8.7640 8.6008

10"00 200917 .9810 .5119 1.3767 3.0691 312.89 8.7216 8.$870

19950t) 201427 .1810 5.404.1 1.3487 3.1261 312.6P 8.7?39 8.5731

200000 201q37 .9s09 5.2991 +21 1.3213 + 6 3.1882 - 4 31P.35 8.7267 - I 8.5593 - I

200S00 202446 .9609 S.1957 1.2943 3.2517 31P.07 8.714? 4.54s5

201000 2029%6 .0608 S.0941 1.2679 3.316S 311.80 W,7017 8.5316

201•80 203466 .980A 4.9943 1.2420 3.3R82 311.Sp 8.6893 8.5177

202000 203976 .9807 4.8964 1.2166 3.4S04 311.25 8.6768 8.5039
202500 204486 *9007 4.00�0 1.1916 3.5196 310.97 8.6642 A.4900
'Opo0 2044995 .9606 4.7007 1.1671 3.S903 310.69 0.6517 8.4761

P2035600 205505 .9806 4.6129 i.i431 3.6625 310.4? 8.6392 8.462
tt ?04010 206015 .q9so 4.5218 1.119S 3.7363 310.14 8.6267 S.4484

2045f88 20652% .9805 4.4323 1.0964 3.8117 309.?7 .jnl41 8.434S

"205060 207035 .9804 4.3444 -?1 1.0737 * 6 3.88AR - 4 309.59 0.6015 -1 8.4206 1 1

20Qqo0 207545 .9004 4.2561 1.0514 3.9676 309.31 8.3890 8.4067

205000 20A055 .9803 4.1734 1.0296 4.0482 309.03 8.5764 8.3927

206680 208R6i .9803 4.0902 1.0081 4.130r 308.76 8.5638 8.3788

?07000 209075 .9406 6.0006 9.8712 * 5 4.2146 308.48 8.5512 9.3649

207500 204285 Il.np 3,9284 9.6651 4.3007 308.20 8.5306 8.3510
208000 210095 .807 3.8497 9.4629 4.3886 307.9? 8.5260 8.337020850 210606 .•801 3.772 9.2645 4.4785 307.64 R.5133 8.3231

209000 211114 .901 3.6965 9.0700 4.5704 307.36 0.5007 8.3092

20954i8 2116P .o9800 3.6221 A.8792 4.6644 107.09 8.4880 8.2152

21io080 212136 .9800 3.54q0 .21 A.6921 * 5 4.7604 -4 306.81 6.47S4 - I 4.2812 -1

210500 212646 .97q9 3.4)1? A5086 4.8SA7 306.53 8.4627 8.2673
211080 213157 9799 3.4060 8?3287 4.9-;91 306.75 8.4500 8.2533

211,500 21166? .9748 3.337? A.Ij 5.0618 305.97 8.4373 8.2393

?12040 214177 9798 3.269A 7.9792 5.1660 305.69 8.4246 8.22S4
212500 21468 *9777 3.203? 7.8095 S.74? 305.41 8.41k9 8.2114

213000 21519k .9797 3.1379 7.6431 5.3841 305.1? 87399? 8.1974

2135o0 21570A ,9706 3.0737 7.4800 5.4964 304.84 H.3865 6.1834

214000 216219 .9796 3.0100 7.3201 5.6113 304.56 8.3737 8.1694

214560 21A72! .97q- ý.9490 7.1633 5,7289 304.28 8.3610 8.i5S4

215000 217;40 .97,)5 P.8884 *21 7.0096 * S 5.8491 - 4 304.00 8.3482 - 1 0.1414 -

215500 t17750 .97A4 2.8290 6.8589 S.9720 303.72 8.3354 8.1273

216000 212061 .1)94 2.7706 6.?111 6.0978 303.43 8.3226 8.1133

216508 21;4771 *9793 ?.7134 6,5663 6.?265 303.15 8.309A 8.0993

217000 219?8V .9793 2.657? 6.4244 6.3581 302.87 8.2970 R.085?

717500 219797 *Q-F3 2.6021 6.2852 6.492A 302.59 8.214? .0712

PI1r.no 220101 .9g9? 2.5480 6.1489 6.6306 307.10 8.P714 8.057?

2185o 220814 .979? 2.4941 6.0152 6.7716 302.0? 8.2586 8.0431

219080 221124 .9791 2.41.29 S.0842 6.91SA 301.71 8.2457 8.0290

219500 22143r .9701 2.3919 ,s7is5 7.0634 301.'5 8.2328 8.0150

220000 2P2346 .7lO 2.341| .21 5,6300 5 7.,145 - 4 301.16 8.2200 - I A.0089 - 1
""000 22256 .9790 2L,;?*7 s.5067 7.3640 300.88 8.2071 7.9868

p21080 221167 *9789 ?.244S %,3859 7.5272 300.59 8.1942 7.9720
??5o0 223078 .9719 2,197? 5.2675 7.6891 300.31 8.1813 7.95S7

"•2?ftO 22418q .97MM 2.190) S,1514 7.8%4A 300.02 8.1684 7.9446

722900 224900 *9788 2.10t54 .0378 8.0241 299.74 8.1555 7.9305

'-*30p0 22%41V *97A7 2.0614 4.9264 8.1979 299.45 8.142S 7.9164

PP3Snf 225421 .97A7 2.001 4.8173 8.3756 299.17 8.1296 7.9023

224080 22643? .9786 1.9743 4.7104 A.s57; 298.88 8.1166 7.1881

?74sh0 2269.1 .9706 1.93?? 4.60%6 8.7437 298.59 8.1037 7.8740

2?Pso25 227454 *9788 1.8910 #21 4.5031 * 5 0.9343 - 4 298.30 8.0007 - I 7.854 -1

"550•0 227965 ,97"s 1.850S 4.4025 4.1294 ?98.0? .@0777 7.84S0

?260f0 228476 .97P4 i.8109 4.3041 9.13292 P97.73 R.0647 7.8316
" "5On 228987 o9704 '.7721 4.2077 9.5138 297.44 8.0527 7.8175

IP7040 229498 .9783 1.7340 4.1132 9.741? 297.15 8.0387 7.8033

T?79o0 230009 .97P3 1.6966 4.0207 •.9577 296.86 8.0256 7.7892
"1O8onO 230520 .9?73 1.6600 3.9301 1.0177 - 3 296.57 8.0126 7.7750

?P@eN5O 231031 ,9702 1.6241 3.8414 1.040? 296.29 7,9995 7.7609

229g(I50 231541 .978? 1.5889 3.754S 1.0633 296.00 7.96!5 7.7467

2P9500 232854 .9781 1.5545 3.66A4 1.0869 P9S.71 7.9734 7.7325



I I able V 175
Geometric Altitude, English Altitudes' ~Thers ",of

Altitude Gravity Number Collision Mean free Sound Viscosity cnductivityAt ratio density frequency path peed ratio ratio

Z fft) [ H (ft) /% n (m"13 ) (s-) L (m) Cs (m/s) I/Po K/K0

190000 160p85 . O80 8.327R '21 2.1188 * 6 2.0287 - 4 110.71 9.0j61 - I 8.882Z - I
9On056 180776 .9ww0 . 174% 2.0?81 2.0669 316.4i 9.0041 8.0687
IIc00 189P67 .9819 8.0237 ,0380 2.1056 316.10 8.9920 .8552 3
191%6n 187q?5 .9819 7.8755 1.9987 2.1452 f1709? 8.9600 8.8417
19po00 190p4q .981! 7.7290 1.960) 2.%857 317.65 9.9679 6.8263
1925n0 19f739 .981A ?.5665 1.92?2 2.2?69 317.39 8.9559 R.8148
1930PI) 191?30 .9817 1.44S? lO80A9 2.2690 317.1? 8.943F) 8.8013

1)3%00 1917?1 .9817 7.3073 1.8433 2.3120 316.86 R.9317 8.7870
195000 1V"P12 .9017 ?1.64? i.|214 2.309 316.5. 8.89197 .7703
14%011 19567? .9813 7.037S .5?712 2.6007 316.33 8.9016 8.7609

12s080f 19104 .9816 6.9070 #21 1.7424 * 6 2.9464 - 4 3130.3 4.89. s - 1 8.74761 1
2005;0 193689 .9810 5.7760 1.7034 2.4930 313.71 8.8734 1.?33?
196000 194101 .90)0 6.4493 1.6749 2.5406 312.8% 0.7712 80,202
102000 14066 .9019 6.S249 1.6431 2.1;91 312.P3 0.8791 8.706?
19'030 19SI86 .900 6..0854 1.6099 2.638q 311.79 8.8470 9.693?

I 01500 20)39 3 .O 813 6.2816 1.5182 2. 3097 314.73 9.8349 A.6796
194000 200134 .9A13 4.1631 1.5471 3.7413 314.42 8.8727 R.6661
190(1 196225' .9817 6.0467 i,7166 3.5940 310.19 8.6635 A.6525
.4906rl 19?114 .9817 -,.932;0 1.41366 P . #480 313.q2 I .79A3 4.63%0
1995,10 197610 .9811 S.819? 1.4S72 2.9030 313.66 i.T,?62 8.62S4

200000 1923004 .98o6 4•.740 +21 1.4213 * 6 239592 - 4 313.39 6.7640 - 1 .617Q -1
200560 2034q9 .9010 4.6005 1.3999 3.066 313.12 8.6193 8.59R3
PO6OOO 198O5l .9805 5.4939 1.3712 3.073? 312*01 R.7496 8.4847
201650 129?p .98010 .43691 1,3447 3.1350 312.58 8.7347 0.3571
207006 20006> .9809 52.061 1.3179 3.1961 312.31 6.?251 0.4557
!027(0 205450 .98049 S4.R45 1.?915 3.?980 302.04 8.5?9 8.5404
203000 201549 .9%O 4.0854 1.0657 3.322? 311.06 8.7007 A.5394
?ORSOO 201%33 .9803 4.917? 1.403 3.3973 311.50 89 8.544 .5606

604006 202024 .9803 4.8917 1,21S4 354037 311.23 8.5761 0.32
204900 207S16 .98o2 4.7974 .61909 34.?16 310.92 8.603. 8.4896

20oso0 203006 .90?6 4.7043 *21 1.1669 6 5 3720 - 4 310.b7 8.6536 I F.3760 1
208C60 203498 .q906 3.6136 1.1433 3.4619 310.42 8.06393 .4612
106000 201937 .940S 43564 1.092 3.7341 310.15 8.64?9 8.4298
10"00 20987% .98o0 *.4368 i.097S 300807 306.88 8.6147 0.043%

21?070 204357 Y9904 4.3504 8.507)2 3.303 306.61 8.60246F .427
2O3000 208r46 .9709 3.2657 1.0534 3.9%06 306.34 0.5901 8.4079
2130c 210%q36 .9070 43.360 1.0319 5.0394 30q.06 8.577I 9.3942
2O140o 201182 97Qq3 4.12307 .03108 4.101q 305.79 8.594 A.30806209000o 2069PA .RO3 4.0205 9.9019 * 5 4.;021 IOA,5? RI.Ss31 ý,367O

209400 20141 .9797 3.9417 q.6992 5.262 3091.51 8.5407 R.3233

15000 120906 O9ROQ 3.8633 -21 7.5003 * 5 4.3720 - 4 307.92 8.5183 - I .3396 -1

21S600 2130896 *R97 3.78I? 9.3052 4.4-98 307k.0 8.5390 9.3260
2)1000 20*R2? ,9701 3.7136 9.1237 4.!494 307.43 8.5036 6.312316
211500 209347 .9700 3.6403 R.9859 4.6410 307.13 8.4912 1.1986
2120n0 20996"Y .9000 2.653 897416 4.7146 306.85 8.4718 8.2PSO
2)8o000 210357 .9794 3.4976 6.7608 4.8303 306.31 8.4669 1.0130
213000 216246 .97949 3.436 6.68 46.9181 303.33 8.4336 8.2576
213900 216173 .9?73 2 3.3601 6.5023 6.285 303.02 R.441S 8-0439

A' 2140l0 217214 .97 393 R 2.33 6.0348 6.1301 305.7? R.4290 8.2301

728IO6 2177O2 *97Q7 2.1799 '21 6224 *7 a 5 6.3413 - 4 302. 8,70 - 1 ..0405 -1

P1O060 218713 .9?q79 3.0374 7.3809 6.6I8 302.19 8.3792 R.17S4
216ono 21?86? .9791 2.947• 7.2336 S.0239 301.41 .23667 8.0680
P 15%0 214762 .9793 .•29167 750813 S.794 301.13 8.3542 8.1072
21Sn0o 219662 .97O0 2.8579 6.9327 7.911S 3036SS e83.17 8.01340
.21000 210745 .9704 2.800. 6 27861 7.0331 3031.0 8.3292 8.i705
2ri300 216P14 .9794 2.7439 5,6428 6.1573 303030 8.3166 A.1067
22Q150 ?16724 *97q3 2.68S2 6,5023 67.856 30.02 8.3081 7-.9930
"'.0?o0 217214 .9793 2.6335 6.364S 6.41S4 3W1.7 8.?916 8.0792

2pn00o 217709 *970? 2.579q 521 6.2294 5 62948r9 4 30 ,, 8.?7q0 1 ".0655 1
nOSno 2225198 .9798 2.0964 6.0969 6.6847 90.619 8.2664 9.0.17
1'50"0fl 223808 .9791 2.4758 5.9670 6.8239 301291 . .40403 7.030
"6 "o0 219177 ,9797 2.4250 S.8306 6.903 301.64 8.2413 7.9001
2!262000 212066 .97890 2.375 5.7144 769639 301836 8.2287 6 4.8004
2?70o0 25o?56 .9786 1.3976 4.5944 6.760q 3019.5 8.10b2 ?.9967

2753060 P20641 .9780 12.890 4.4724 ?.4137 300.f0 6.0693 7.8?,6
2PIN3M) 27!130 ,97A9 2.2321 5.3S48 7.S690 300,S2 13. 1GOR 7.9691
;,;,4090 •21620 097f•q ?.1860 R.2394 7.7284 30%1.2 8.1782 7.9S53

f24S2008 225104 .9785 2.1409 5.1264 ?.R919 299.90 8.1656 1.941S

"?C•0n0 22?-,A .9TAA 2.0964 -21 •;.0156 + 5 S.0S83 -4 P94.6A 8.1529 1 7.9277 1

228500 22326A .9787 2.0531 4.9070 3.3?89 299.40 6.1403 7.9139
'>P6r000 V19I77 .9?87 7.0104 4.8006 8.403S ?99.1p 8.1276 7.9001
?76%o0 224066 .9706 1.9686 4.6963 8.S820 P98.3|4 8.1149 7.886.%
;Ibot 2241AP .9TRA 1,9?7h 4,S941 8.7649 298.56i 8.1022 7.8725

P;lrj ?• 0 ?r,0•4- ,97ftt 1.8973 4.4939 8,4q.l? 29R.28 8.0895 7.8066
.• ?PAO00 22S934 ,978S 1.8474 4.39S7 9.1431 P98.00 4.0768 1.844A

PW ?=40 226(1? .97A4 1.9091 4.299g5 9.336A 297.72 60,041 7.81310

"96o0 226•5) *9784 1.771) 4.2052 9.%391 297.43 8.0S13 7.8171
'195QflO 22700? .9783 1.733R 4.1128 9.7441 297.15 8,0386 7.6033



176 Table V
Geopotentlal Altitude, English Altitudes..... Thermal

Aliue Gravity Number Collision Mean free Sound Viscosity cnuthiviayAltitude ratio density frequency path weed ratio rato

H (fttfZ (ft) gig0  n (r'3) p WII L (m) C. (mis) 14410  KK

Moo00 23P461 .9?m! i.5206 #?1 3.5861 * 1 .1110 -3 295.4 7.9603 - 1 7.7163 -
230*00 233076 .9700 1.487S 3,5045 1.135A 296.13 7.9472 7.7041
S1000 233147 .07RO 1.4s50 3.4246 1.1611 294.63 7.9341 7.6699

w3t600 234090 .9779 0.423? 3.3464 2.!.73 ?94.54 7.9210 7.6757
212040 234610i .9779q 1.39'20 3.?698 1 .2131 ?9k.?5 7.9076 7.6615
?32500 23512; :977P 1:3614 3.1940 2.P409 293.96 ?.9947 ?.6473
?•33000 231,631 .9F 1.3314 3.1213 1.2690 293.6R 7.4420 ?.6336
•336in 236144 .9777 1.3013 3.0466 1.2983 P93.47 7.87?6 7.6?34
214000 236656 .977? 1.2719 P.9775 1.32P64 2 7.8632 7.6133
234SO 237167 .9776 3.243 2.9079 3 .3691 293.05 7.853A ?.6031

O35000 23767m .9776 1.2148 921 2.8399 *5 1.3907 * 3 290.84 7.8443 1 2 7.5930 -
?153§0 236190 .977S 1.187? 2.7734 1.4230 292.63 7.8349 7.582A
236000 236?01 .0977 1.1602 2.70*4 1.4%62 29.43 7.8255 7.5776
r36no0 239213 .9774 3.1338 2.6447 1.490| 292.2? 7.8161 7.5624
M37000 239724 .9774 1.1079 2.5825 3.549 P92-01 7.806o 7.5523
P?17%00 240236 .9774 1.0826 2.5237 3. 1606 29.601 7.797? 7.541%1
234090 240746 .9773 I.057? 2.4622 1.5972 ?91.S9 7.677 7.5319
736MSO 243259 .9??3 3.0336 2.4040 1.346 293.36 ?.7782 ?.5217
239000 241771 .977? k.009 a.3472 1.6730 291.1? 7.7668 7.5115

-39 4?;0 O A4;2 .9772 9.866? 420 P.2916 3.7124 290.96 7.7593 7.0S13

?'.OOqO 242794s .9773 9.6191 ý20 2.2372 *5 1.7527 3 P40.7% 7.7498 1 7.4911 1

Z40S00 24330A .9773 9.4169 ?.|8,u2 1.7941 Z90.53 7.7403 7.4809

241000 24316| 19770 9.2996 2.3P2 1.8366 290.3? 7.?309 7.4707
243100 24432Q .9p7O 8.9869 2.0813 1.67S 1 290.33 7.7?14 7.4605
?42000 244864 .9769 6.77r9 2.0316 1.924S P69,90 7.7139 7.4503
24?SoO 249151 .*9?9 8.57S5 3.9831 1.4701 2A9.69 ?.7024 7.4401
:43000 24%66% .976R 8.376P 1.93%6 2.0370 269.46 7.692R 7.4299
e44060 Z46ang .9767 7.9910 1.8439 2.1142 289.0S 7.6730 ?.409S

?4460o 247401 .9767 7.8047 3.?996 2.1647 26R.64 7.6643 ?.3993

SO45000 247913 .9766 7.6224 #20 1.7563 * 5 2.2164 - 3 2A8.03 7.6547 - 1 7.3890 1 3
;!45690 24(44e. .o76i 7.4442 3.7139 2.2695 266.42 7.6452 7.3O8
246000 246937 .97,. 7.2696 1.67Z6 ?.3239 206.23 7.615th 7.3686
246600o 244944w .97f,% 7.0993 3.63?1 2.3798 267l.99 ?.6261 7.3584
4p75008 249••3 .97sT 6.9326 3.5926 2.437C 287.?7 7.6165 7.3472
2"5of0 250473 .97f4 6.76995 3.540 2.4957 26T7.5 7.60.0 7.3379
280flO 2509R6 .97646 .6101 1.5163 2.5S69 267.35 7.5974 7.32772444io 25149? .97(%3 6.4S41 1.4794 2.6|7" PA7.| ?4.SR7FI 7.3|74I 24906A8A 25200q .9763 6.301(N 1.4434 2.66lO ?66.93 7.5782 7.307?

2?4956f6 252623 .9762a 6.1525 3.406?Z 2.7460 266.73 7 .5686 7.2969

p500o6 251033 .076? 6.006A .20 1.3736 * S 2.•12 - 3 P66.sO 7.5491 - 3 7.2867 - 1

260~o0 25'194A .9762 4.864? 1.1402 ?. SA 0 ?216.;,'; 7.5495 7.2764
26;1OO ?5405S .9762 5.7?46 1.3074 ?.9g;1 266.07 7.539 7.R662
26ls50 254570 .9?60 5.5806 1.2753 3.o03l 265.66 7.5302 7.2554

?1,2200f6 LI55062 .9760 5.45S4 13.7440 3.0069 265.64 7.5?06 7.2456252560 256595 .978q 6.325? 1 2133. 3.1726 265.43 7.Silo 7.2354

2*S3060 ;?56107 C#976r9 5.1979 1.3815 3.?503 266.22 7.5014 7.2253?53560 256619 .97,T 5.0734 i.1543 3.3300 265.00 7.4917 7.?140

?S4006 2 5 7|33p .97TS 4.9534 1.3C27 3.4119 284.79 7.4821 7.2046
2S4600 257644 .9717 .. 832? 3.0979 3.4"A 264.57 7.47'24 7.1943

?656oO 256267 .975' 4.7166 +20 3.0707 * 5 3.5n1q - 3 284.36 7.462A - T 7.1140 -

256SnO 25666 .9756 4.6030 1.0441 3.6703 ?64.14 7,413 7.03737
25mO66 25936? .97S6 4.4920 3.03l 3.?763 P63.9? 7.4434 7.1634
25658O 259A94 .978; 4.3635 9.9217 * 4 3.R642 263.72 7.433A 7.1532

P57000 260707 .9756 4.277 9.6601 3.94397 763.49 7.4P41 7.1ifo
257568 260730 .9765 4.173A 9.43'3 4.0476 283.26 7.4344 7.13a6
215600 ?2'.323 .97i4 4.07?5 9,20,?3 4.346C5 263.06 7.404~7 7.1?23

* 256606 263744 .974• 3.9735 R.9737 4.256 -3 6'.64 7.3950 7.320

260060 26P2'S .97•3 3.816R A.7467 4.3579 26P.63 7.3Ar3 7.1067

2r91;60 262770 .9793 3.782 7.5269 4.466• 2•82.41 7.3756 7.09)4

260600 260326 .9792 3.S949 20 6.333 + 4 4.5706 ,0 3 262.3 7.3659 0 7.0831 1

; 6,Os0 2617964 .975 3.5997 6.31028 %.693.1 262.9 7.315(. ?.070A
20%1000 264306A .9761 3.5116 7.8983 4.8112 263.76 7.3464 7.0605
?62506 264623 *97C63 3.4254 7.6966 e*,9323 283.54 7.33(,7 7.0503
;.6206(0 2661.31 .9760 3.3413 7.5037 5.o563 Pi63I.32 7.3210 7.0398
262500o 26%446 .9750o 3.2591 7.3135 5.3639 263.22 7.3172 7.0295
2630M8 266159 .9749 3.178A 7.1277 S.3148 260.69 7.3075 ?.09L,
263900 266672 .9749 3.1003 6.9464 S.4493 280.67 ?.?977 7.0089
P44000 267386 .974S 3.0237 6.7695 5.SR74 2RO.45 7.4879 6.9985

)645ý0 267M96 .9748 2.9469 6.5968 5.7?92 280.23 7.2782 6.9862

P65000 76fl411 .9747 2.8756 #20 6,42R2 4 S. 5.648 3 280.GU 1.2684 - 6.9779 1
265600 264924 .9747 2.8044 6.267• 6.0244 279.60 7.2SPO 6.9675
PA6000 269437 .9747 2.7346 6.101? 6.1781 2?7.56 7.248A 6.957?

266SQO 26990O .0746 P.6665 g.9465 6.3359 279.36 7.2390 6.9469
2*700 2370463 .9746 P.6000 ,.7936 6.4979 279.14 7.2292 6.9365

?f67600 276197h .0749 2.S350 5.6444 6.6644 276I.92 7.2194. 6.9262
266060 27146Ji .974-, P.473'. 5.4989 8.635r6 276.70 7.2096 645
PA.4O0 2?7P20 .974'. P.4097 5.3566 7.011P 277.48 7.1998 6.90O5
?69000 272625 .974' 2.3492 5.2182 7.1917 27q.26 7.1999 6.8951
?9O500 273026 .9743 ?.290) 5.0830 7.3772 217.04 7.3I0O 6.8848

-~ _..--,. .



Table V 177
Geometric Altitude., English Altitudes

Altitude Gravity Number Collision Mean fr e Sqund Viecnsity Thermal
Altte ratio density frequency ath Pe ed ratio conductivity

ratio
Z (ft) 1(f t ) g/90  nI (m' ) (s"1 L L in,,, C, (Mis) phij K/K 0

210500 ?27&91 *9781 1.6971 *21 4.0223 * 9,9539 - 4 296.87 8.0.59s 1 7 .7894 -I
P I0 qOI o 2 .T Q A0 .9 7 113 1 .6 6 1 4 3 .9 3 3 6 1 . 0 1 6 1 - 3 2 9 6, $ 9 F1. 0 1 3 1 T .7. Y 56

?2IS0o 2289•51 .978 Iq 1.7616 1.0613 29h.07 7.907S 7.7479
212010~ 2zq447 .9783 1.55so 3.6782 3.OR44 P95074 7.v74q 707340?325A0 220Q9 .9781 1.5?44 3.5965 1.1079 795.45 7.92h0 ?,?201
233000 2304,25 .97111 1.49?4 3.516S 1.1321 ?'"5. 17 7.9491 ?.7.063
MI35so 23091'. .9780k 1.460S 3.43q51 1.16 I2LS94.AM ?. 93f,3 7.6924

734000 231401 .Q979 1.4291 3.3613 1.120 2ý94.60 7.9?35 7.6785
?34%00 Z31892 .9779 1,3986 3.2861 1.?0?9 294.3? 7.9107 7,6646
23S000 232381 qgT7P 1.3686 *21 3.?124 * S 1.?344 - 3 294.03 7,?97g * I 7.6507 I P
23%15n0 232870o .9778 1 .31M, 3.1402 1 .7h16 293.74 ?.8949 F.6369
2168nns 2311%q .9777 1.3097 3.0669 1.2900 293.53 7.87S2 ?.(263j2P6oon 231848 .9777 1.2801 2.9989 1.3197 ;93.33 7.8660 ?.6164
P37010 234137 .9777 1.25M4 ?.9304 1.3490 293.1? 7.856A 7.6064

2iI 3751tn 23482A6 .9776 1.?24r. ?.8634 1 .37"36 292.92 7.8476 7.596S
235553 2380•1 .9775 1.1707 2.7337 1.4431 p9?.Sl 7.8?97 7.5?f76719000 ?36197 ý97-P 1.1447 2.6710 1.47S9 29?,30 1.8200 7.5667
i395S0 236781 .9774 1.110? 2.6096 1.5096 29P.10 7,8107 7.5967

;.4 0 n q 2370690 .9774 .38 214 1.094 01 290.4515;41 3 ,) i 7.PA367 7.S477

2400 213775R .9763 8.797 0 2.490 5 1.93;794 P91.69 7.792 I 7.536M
?45O ?38 246447 *9773 8.51S7 2,4333 1.9|56 891.46 7,7A30 7.3269
241600 23473; .977 1.3221 1 .•3371 I.0296 291.4? 7.7731 7.4179
P42000 24410 .977 9.950o 1.32Pi i.690.% P91.07 7.7h4S 7.5070
?.2% 0 24439711 .9771 9.7689 2.?793 1.7?94 290.A7 7.7.53 7.4970
243000 240501 .9771 9.5490 1.72SI 2. 21890566 7.7360 7.4870P434;nA 240,%90 69771 9.33139 P.1642 IAlOI •04 .37 7•7

P4400o 241174 .9770 97.131 2,113q 2o277590.28 7.736 ? 7.4371

24900 4662 976 7248 1.6I 2.8S0 290.25 ?7.614 7.4013

249r)0 24J650 .9760 8.9169 2.0646 I.R39? 280.04 7.7182 ?.4571

25n5 2472153; 970%9 8.7195 #20 2.0164 5 1.939S - 3 i 79.74 7.70ng - 1 7.47?3 -
24r060 247744 .9769 6.51760 1 ..50 2.9839 27.563 7.6996 7.4372
?41000 2?4311; .96 6 8.3243 1.9233 2.0?96 299.4? 7.9973 7.4273
256915 241600 .9?76 8.0351 1,.782 2.07671 p5q,1 7.6410 7.3172
247090 ? 2480c9 .9767 ,9100 42 I.40 2.1751 286.01 7.6717 7.4073
2471)0 249479 .97?7 7.76. 9 1.7911 2.1747 28R6.7 7.6S20 7.3973
?48000 249f96 .9762 7.5916 1.7469 2.?043 284.5q 7.6931 7.3873
24AI;00 25074 .9766 ?.4187 .70?31 2.8?74 2?8.39 7.5439 7.3773

549050 250694 .9765 7.2480 1.6675 2.3301 286.I 7.6140 Y.3673
P9560 2463(O .9760 .60M03 1.281 2.315? 285.99 7.5351 7.3573

25OOftq 2475•3 .9760 6.9196 *20 1.5896 * 5 2.441 - 3 287.48 7.522 - I 7.3473 -

2505500 520 .9754 5.3489 1.5205 3.4485 285.47f 7.512v8 7.3373

256050 228OI9 .97A4 6.60521 ,15. 2 96.370 287.32 7.5971 7.3273

?S65OA 253183" .9735 &'.4531 1,4792 P.6181 287,.05 7.590k7 7.2112

2S7000 2e3991 .97513 60047 1.4440 2.6797 284.94 7.5744 7.3073
pwt0O 2494?Q .97f7? 6.758 1.4096 3.7433 ?28474 7.4690 7.2973

530750 245967 .97? 6.0861 1.3760 23.10083 284.61 1.7511 7.2873
2550f, 2504503 Q977 58.60 1.03431 2.8749 P0?.31 7.5S03 7.2773
254008I 250944 .97?1 5.7403 1.0311 ?9437 '84.10 7.4409 7.2673
?2550 2561431 .9?70 546472 1.0796 3.0137 241.79 7.4314 7.2573

260OQO ?5149n 09760 5.476S *20 1.244 * 5 3.0849 - 3 2853b5 7.5280 - 1 7.2473

260'.08 297286 (.,-, *9 5 .38 .17 925'.c9 3.085"6 283. 47 7.512,1 7.2~3?3

261O0O 25?779 497-q 4.211 I.301F96 3.2340 28,.6 7.5034 7.2972
P615sof 253181 .97 4.10204 1.1610 3.3111"1 PRS.OS 7.4940 7.2172
262080 253871 .97-3 4.9827 1.1330 3.3907 2R4.74 7.3,06 ?.?07?
?26S250 254179 .973 43.8631 1.6176 34.470 2R4.5? 7.3751 7.1976

2610fl8 2549472 .975,? 3.7405 .47898 3.5167 282.31 7312 706

26581O 25r23% .9797 4.640? 1.0572 376410 ?R4.21 7.*361 7.1771
269000 256072 .)752 3.5310 8.0204 3.7407 214.80 7.4423 7.1671
?26945 261187 .97sh 4.479 1.0023 3.8187 ?81.679 7.?418 7.1576

260000 69 16 .9759 4.3197 '20 9.7791 + 4 3.9170 - 3 283.54 7.3330 - 7.1460 -
?65n00 262162 .9750 4.2177 9.S409 4.00%6 2831.7 7.3235 7.1370
266000 265776 .097, 4.1179 9.3052 4.1027 2831.0 7.4091 7.1269
2668 2R3167 .9794 4.0205 9.0804 4.3015 280.83 7.3996 0.1169
267000 2S3745 .9793 3.9080 A.8587 4.3044 2802,6 7.3409 7.106f

267500 26971? .97?3 3.8317 647 4.4042 9?08.40 7.307 6.0968
24600 269726 .97S8 3.7405 A.4298 5.567 280.319 7.3712 7.906%
263504 265028 ,97s7 3.6513 6.2227 4.6700 ?A2.98 7.3616 609767
$44000 267'.Of .974? 3.564? 6.0204 4.7401 279.76 7.3523 ?60660
'64695 2666R2 .97S6 79.4790 7.835 6.1974 279.59 7.27 6.9559

" Sq o lo 2 6 1 67 c; '9 7 r 3 .3 9 57 -? o 1. 6 2 9 A 4 4 . 97 S 3 - 3 ? 8 1 .4, ? 7 . 3 3 3 3 - ? .0 4 6 S
AhslnO 26?167 .97-,0 3.3143 7.4413 5.0974 2A1,2S 7,3?38 7,0V3S
?66000 26-MlO g97r0 3,?34R 7.2572 SP?72A 2A1.04 7.3143 7.0264
266900r 263137 .9749 3.1570 7.0774 S.3';I' 2A0.83 7.304R 7.01,3
V M7 00 263 62 q ,9749 3. 0810 6 .901 8 5.4 A3 S 280 .6 2 7.2953 7. 0 3

267 560 26 4111 P q7 4A 3.0067 6 .7303 S . 6190 280.40 7,2 FIS7 6 .9962
26MOfl 264400 ,974A 2.9341 6.562A S,?%A0 280,19 7.2762 6.9861
264RqOt 269i0n? .9747 2.863:? 6.39q2 S,9007 ?79.9A 1.2667? 6.9761
2 49 0 0 0 2 6 ;; r7 4 . 9 ?74 2. 7 9 3 ck 6 .2 3 9 5 6i . 0 4? 1 ?7 4 .7 6 7 .2 r)7 | 6, 9 6 6 0
5169%lO 266005P ,9?4 2,7?61 6.0835 6.19?4 279,5% 7,?476 6.91559



178
Table V

Geopotential Altitude, English Altitudes

Gravity Number Collision Mean free I Sound Visco ity Thermal
Altitudeconductivityratio density frquency path seed ratio rati3(ft g/go fn (ms (S-) L i) (MIS) K/K

;70000 273q4P .9743 •2•32S O20 4.95|; - 4 7.5677 - 3 27?7.? 7.1703 - I 6.H744 -270500 274052 .974? 2.176? 4.82?4 7.?635 27?.60 7.1604 6.8640"171000 27456 *9742 2.12311 4.6969 7.9647 277.38 7.1506 6.853771SOgO 275801 .9741 2.06?s 4.5744 8.1714 277.16 7.1407 6.8433
P?2000 2?7559 .9741 2.0•5l 4.4S49 8.383A 7?6.94 7.1308 6.8329272,30 27610R .9740 1.964n 4.3304 8.6021 276.73 7.1210 6.8226
P73000 276621 .9740 1.9141 4.2248 8.8265 P76.49 7.1111 6.8122775s0n 27713% .9739 1.86S4 4.1139 9,0571 276.27 7.10a2 6.8018
?74000 2774A8 .9739 1.8174 4.0058 9.2940 ?76.0S 7.0913 6.7914""7o0 278161 .973, 1.7714 3.9003 9.5376 27S.93 7.0814 6.7810

27S000 278675 .973A 1.7261 +20 3.7975 * 4 9.?78O - 3 275.61 7.0715 - 2 6.7706 1
275rnn 2791RR .9738 1.681q 3.697Z 1.0045 - e 27r.34 7.0616 6.7603276000 279?07? .9?37 1.6387 3.5995 1.0310 27S.16 7.0517 6.7499P7650 280215 .9737 1.5966 3.S041 1.0582 ?74.94 7.0418 6.7393
277000 28072f' 0q73a I1Sss. 3.4111 I.O062 774.71 7.0318 6.7291277540 281242 .9716 1.5154 3.3205 1.1149 274.49 7.0219 6.71872?7000 281756 .9735 1.476• 3.23;1 1.1445 274.27 7.0120 6.7083

r

I+

__ 41.



Table V 179
Geometric Altitude, English Altitudes

Gravity Number Collision Mean tree Sound Viecoaity Thermal
Alitde ratio dansity frequency ath wpeed ratio cnutvt

ratio

Z (ft)I H (ft) g/go n(m 3 ) V(s') L (m) C. (m/s) P/po Oro

270*0 26f54) ,9746 2.6s99 *20 S.9313 * 4 613536 - 3 279.. 24 ?7.23 - 1 6.9459 - 1
?70S00 267036 .9746 2.59S2 R.782t 6.5100 279.. 7.2285 6.9355

716000 267R24 .9745 2.5320 %.6374 6.6721 278R.9 7.2189 6.9257
715fto 26"011 .9745 2.470? S.4957 6.0393 2?4.69 7.2094 6.9156

272060 Z6R49A .9744 2.4099 5.3573 7.01605 ?7R.48 7.o19911 6.9055
272Sno 26AqR8 .9744 2.3509 5.222? 7.1864 278.27 7.1402 6.8954

P730n0 2694?2 .9743 2.293? %.0903 7.3669 ??F7.O 7.3106 6.8853
271r,0 269960 .9743 2.2370 4.9616 7.5r22 2771.4 7.1713 6.8752
274010 2?044' .9742 2.3521 4.8359 ?.7425 P77.62 7.1615 6.8651
274500 270934 .974? 2.1284 4.7133 7.9378 277.41 7.1sl ...85S0

27S008 271421 .9741 2.6759 *20 4.5935 * 4 8.1384 - 3 277.39 7.1423 - 1 6.8449 - I
P75800 2739405 .9741 2.0247 4.4767 8.3444 276w.98 7.1327 6.8348
27AOQQ 272115 .9740 1.9746 4.3626 8.5559 276.76 7.1230 6.8247
?77Ano 2725RP .9T40 1.92S7 4.2513 8.7731 276.54 7.1134 6.8146

277060 27!169 .9740 1.8780 4.1426 1.9961 276.33 7.1038 6.8045
277•5o 273586 .9719 1,8314 4.03C6 9.2252 P76.11 7.0942 6.7944
?75000 274141 *973q 13.785 3.9331 9.4605 p75.90 7.0345 6.7843
?7A98%M 274R30 .9738 1.7413 .,8322 9.7021 275.6A 7.0149 6.7742
P79000 275337 .9738 1.6979 3.7337 9.9503 27•.46 7.06S2 6.7641
279500 278AO4 .9737 1.65s5 3.6375 1.0205 - a 275.25 7.0555 ,.7539

2RO000 2 9290 .9737 1.6141 -20 3.5437 * 1 3.0467 - 2 775.03 7.0'59 - 1 6.7438 - 3
2RO405 276777 .9736 1.5736 3.4522 1.0736 ?74.81 7.0363 6.7337
241000 277?64 .9716 1.5341 3,3629 11012 ??4.60 7.0266 6.7236
201500 277753 .971) i.k955 3.2758 1.3296 274.38 7.0169 6.7135
282000 27523A .9715 1.4579 3.1908 1.1589 ?74.16 7.0072 6.7033

4

A

K4



180 TABLE M

GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P,mff 0.00 0.01 0.02 0.03 0.0oo 0.05 0.06 0.07 0.08 0.09

8.60 
32000 31992

9 70 31995 31917 31969 31962 31954 31946 31939 31931 31923 31916

8.80 31908 31901 31893 31885 318-8 31870 31863 31855 31848 338.10

8.90 31833 31.925 31816 31810 31803 31795 31788 31780 31773 31765

9.00 31758 31757 31743 31736 31728 331721 31714 31706 31699 31691

9.10 3684. 31677 336 9 31662 31655 31647 31640 33633 31626 31618

9.20 31611 31604 31597 31589 31582 31575 31368 31560 31553 31546

9.30 31539 31532 31524 31517 31510 31503 31496 31489 31482 31474

9.40 31467 31460 31453 31446 31439 31432 31425 31418 31411 31404

9.50 31397 31390 -1383 31376 31369 31362 31355 31348 31343 31334

9.60 31327 31320 31313 31306 31299 31292 31285 31278 31271 31285

9.70 31258 31251 31244 31237 31230 31223 31217 31210 31203 31196

9.80 31189 31182 31176 31i69 31162 31155 31149 31142 31135 31128

9.90 31122 31115 31308 31101 31091 31088 31081 31075 31068 31061



TABLE YE Continued 181

GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P, mb 000 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

10.00 31055 31048 31041 31035 31028 31021 11015 31008 31002 30995
10.10 30988 30982 30975 30969 30962 30955 30949 30942 30936 30929
10.20 30923 30916 30910 30903 3U897 30890 30884 30H77 30871 30864
30.30 30858 30851 30845 30838 30832 30825 30819 20813 30806 30800
10.40 30793 30787 30781 30774 30768 30761 3C755 30749 30742 30736
10."0 30730 30723 30717 30711 30704 30698 30692 30685 30679 30673
30.60 30667 30660 30654 30648 30e42 30635 30629 30623 30617 30blO
10.70 30604 30598 30592 30585 30-79 30573 30567 30561 30555 30548
30.80 30542 30536 30530 30524 30518 30512 30505 30499 30493 30487
10.q0 30481 30475 30469 30463 30457 30451 30444 30438 J0432 30426

33.00 30420 30414 30408 30402 30396 30390 30J84 30-78 30372 30366
1.30 30360 30354 30348 20342 30336 30330 30324 30318 30312 30306
13.20 30300 30295 30289 30283 30277 30271 30265 30259 30253 30247
11.30 30241 30236 30230 30224 30218 30212 30206 30200 30195 30189
31.40 30183 30177 30171 30165 30160 30154 30148 30142 30137 30131
11.50 30125 30119 30113 30108 30102 30096 30090 30085 30079 30073
31.60 30067 30062 30056 30050 30045 30039 30033 30028 30022 30016
11.70 30011 30005 29999 29994 29988 29982 29977 29971 29965 29960
33.so 29954 29948 29943 29937 29932 29926 29920 29915 29909 29904
33.90 29898 29893 29887 29881 29876 29870 29865 29859 29854 29848

12.00 29843 29637 29832 29826 29823 29815 29810 29804 29799 29793
32.10 29788 29782 29777 29771 29766 29760 29755 29749 2974& 29739
12.20 29733 29728 29722 29717 29711 29706 29703 29695 29690 29684
12.30 29679 29674 29668 29663 R9657 29652 29647 29641 29636 29631
32.40 29625 29620 29615 29609 29604 29599 29593 29588 29583 29577
12.50 29572 29567 29562 29556 29551 29546 29540 29535 29530 29525
12.60 29519 29514 29509 29504 29498 29493 29488 29483 29477 29472
12.70 29467 29462 29457 29451 29446 29441 29436 294J.: 29426 29420
12.80 29435 29410 29405 29400 29395 29389 29384 29379 29374 29369
12.90 29364 29359 29353 29348 29343 29338 29333 29328 29323 25318

13.00 29313 29308 29302 29297 29292 29287 29282 29277 29272 29267
13310 29262 29257 29252 29247 29242 29237 29232 29227 29222 29217
13.20 29232 29207 2920a 29197 29192 29187 29182 29177 29172 29167
13.30 29162 29157 29152 29147 2914? 29137 29132 29327 29122 29117
13.40 29112 29107 29102 29097 29093 29088 29083 29078 29073 29068
13.50 2)063 29058 29053 29048 29044 29039 29034 29029 29024 29019
13.60 P)014 29009 29005 29000 28995 28990 28985 28980 28976 28973
13.70 28966 28961 28956 2895Z 28947 28942 28937 28932 28928 28923
13.80 28918 28913 28908 28904 28899 28894 28889 28885 28880 28875
13.90 28870 28866 28861 28856 28851 28847 28842 28837 28832 28828

14.00 28823 28818 28814 28809 28804 28799 28795 28790 28785 28781
14.10 28776 28771 28767 28762 28757 28753 28748 28743 28730 28734
14.20 28729 28725 28720 28715 28311 2870b 28702 28647 285692 28688
14.30 28683 28678 28674 28669 28665 28660 28655 28651 28646 28642
14.40 28637 28633 28628 28623 28639 28614 28610 28605 28601 28596
14.50 28591 28587 28582 28578 28573 28569 28564 28560 28555 28553
14.60 28546 28542 26537 28533 28528 28524 28519 28535 28510 28506
14.70 28501 28497 28492 28488 28483 28479 28474 28470 28465 2846114.80 28456 28452 28448 Z11443 2a439 28434 28430 28425 28421 28417

14.90 28412 28408 28403 28399 28394 28390 28386 28381 28377 28372

15.00 28368 28364 28359 28355 28351 28346 28342 28337 28333 20329

15.10 28324 28320 28316 28311 28307 28303 28298 28294 28290 28Q85
15.20 2a281 28277 28272 28268 28264 28259 28255 28251 28246 2824215.30 Z8236 28233 26229 28225 28220 28216 20212 28208 29203 28199
15.40 28195 28191 28186 28182 28178 28173 28169 28165 28161 2915C
15.50 28152 28148 28144 28139 28135 28131 28127 28123 28118 28114

5 .60 28110 M06 Mot 28097 28093 28089 21085 28080 26076 28072
15.70 28068 28064 28059 28055 20051 28047 28043 28039 28034 28030
15.80 28026 28022 28018 28014 28009 2R005 28001 27997 27993 27969
15.90 27985 27980 27976 27972 27968 27964 27960 27956 27952 27947

16.00 27943 27939 27S35 27931 27927 27923 27919 27915 27911 27907
16.10 27902 27898 27894 27890 27886 27882 27878 27874 27870 27866
16.20 27862 27858 27854 27850 27846 27841 27837 27833 27829 27825
16.30 27A23 27817 27813 27809 27805 27801 27797 27793 27789 27785
16.40 27781 27777 27773 27769 27765 27761 27757 27753 27749 27745
16.50 27741 27737 27733 27729 27725 27721 27717 27713 27709 27705
16.60 27701 27698 27694 27690 27686 27682 27678 27674 21610 27666
16.70 27662 27658 27654 27650 27646 27642 27639 27635 27631 27627
16.80 27623 27619 27615 27611 27607 27603 27599 27596 27592 27588
16890 27584 27580 ;7576 27572 27568 27565 27561 27557 27553 27549

17.00 27545 27541 27537 27534 27530 27526 27522 27513 27514 27531
17.10 27507 27503 27499 27495 27491 27488 27484 27480 27476 27472
17.20 27468 27465 27461 27457 27453 27449 F7446 27442 27438 27434
17,30 27430 27427 27423 !7419 27415 27411 Z7408 27404 27400 27396
17.40 27393 27389 27385 27381 27378 27374 27370 27366 27363 27359
17.50 27355 27351 27348 27344 27340 27336 27333 27329 27325 27321
17.60 27318 27314 27310 27307 27303 27299 27295 27292 27288 27284
17,70 27281 27277 27273 27269 27266 27262 27258 27255 27251 27247
17.80 27244 27240 27236 27233 27229 27225 £7222 27218 27214 27211

17.90 27207 27203 27200 27196 27392 27189 27185 27181 27178 27174

18.00 27170 27167 27163 27159 27356 27152 27349 27145 27143 27133
38.30 27334 27330 27327 27123 27320 27136 27332 27309 27105 27302
18.20 27098 27094 27091 27087 27084 27010 27076 27073 27069 2706618.3. 27062 27059 27055 27051 27048 27044 27041 27037 27034 27030

18.40 27026 27023 27019 27016 27012 27009 27005 27002 26998 26995
18.50 26991 26987 26984 28980 2697? 26973 26970 26966 26963 26959
18.60 26956 26952 26949 26945 26942 26938 26935 26931 26928 26924
18.70 ?6921 2 6 Q17 26914 26910 26907 26903 26900 26896 26893 26689
,8.80 26486 26882 26679 26875 26872 26868 26865 26861 26858 26654
38.90 268s3 26848 26844 26841 26837 26834 26830 26827 26823 26820

19.00 2281 68 26826 6799 26796 26792 26789 2676
39.10 267 79 277 7 267 2 1 7g8  26765 26762 26758 26755 26751
19.20 26748 26745 26741 26738 26734 26731 2 6 72F 26724 26721 26717
19.30 26714 26711 26707 26704 26700 26697 26694 26690 26687 26684
19.40 28680 26677 26673 26670 26667 26663 26660 26657 26653 26650
19.50 26647 26643 26640 26637 26633 26630 26627 26623 26620 286617
39.60 26313 26610 26607 26603 26600 26597 26593 26590 26587 26583
31970 26580 26577 26573 26570 26567 26563 26560 26557 26J53 26550
19.80 26547 26544 26540 26537 26534 26530 26527 26524 26521 20517
19.90 26514 26511 26507 26504 26501 26498 26494 26491 2644 284)4
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

4 mb 0,0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

20.0 z,483 26449 26416 26384 26352 26320 26288 26257 26225 26194

23.0 26163 26132 26101 26070 26040 26009 25979 2594922.0 25860 25530 25603 25773 25742 25713 25684 25656 25627 25599
23.0 25570 25042 25514 25486 25458 25430 25403 25375 25348 25321
24.0 25294 25267 25240 25213 25186 25160 25133 25107 25081 25055
25.0 25029 25200 24977 24951 24926 24900 24675 24649 24624 24799

350 4909 238271 23806 23749 273 274512 270 267 526.0 24774 24749 24725 24700 24675 24651 24626 24602 24578 24S54

27.0 24530 24506 24482 24458 24435 24411 24387 24364 24341 24318

28.0 24294 24271 24248 24225 24203 24180 24157 24335 24312 24090

29.0 24068 24045 24023 24001 23979 23957 23935 2* -14 23892 23870
v0 23827 23806 23784 23763 23742 1372,2373 36793 35

30 134 3473

38 3637 23616 23596 23575 23554 23534 23514 34 235331 5233 223 37 3S

32.0 234,32 23412 23392 2:)372 23352 23333 23333 23293 23273 23254
33.0 23234 23215 23195 23176 23157 23138 23113 23099 23080 23081

34.0 23042 23023 23005 22986 22967 22948 22930 22911 22893 22874

35.0 22856 22838 22819 22801 22783 22765 22747 22729 22711 22693

36.0 22675 22657 22639 22622 22604 22586 22569 22551 22534 22517

37.0 22499 22482 22465 22447 22430 22413 22396 22379 22362 22345300 238 231 225 22278 22261 22264 92228 22211 22195 22178

39.0 22162 22145 22129 22113 22096 22080 22064 22048 22032 22016

40:0 22000 21984 21968 21912 21936 21920 23904 N3889 21873 21857

41.0 21842 21626 21813 217 5 21780 21764 21749 21733 23718 2703

42.0 21688 21672 21657 21642 23627 21612 21597 21582 21567 21552

43.0 21537 21522 21508 21493 21478 21463 21449 21434 21420 21405

44.0 23390 21376 21362 23347 21333 21318 21304 21290 21276 21261

45.0 21247 21233 21219 21205 21191 21177 21163 23349 21135 23121

46.0 21107 21093 21079 21066 21052 21038 21024 ý1011 20997 20984

47.0 20970 20956 P0943 P0929 20916 20903 20889 20876 20862 20849

48.0 20836 20823 20809 20796 20783 20770 20757 20744 20731 20718

49.0 20705 20692 20679 20666 20653 20640 20627 20614 20602 20569

50.0 20576 0563 20551 20538 20525 2Q513 20500 0488 20475 10*lg

51.W 20450 20438 20425 204t3 20401 20388 20376 0364 3

52.0 20327 20315 20303 20290 20278 20266 20254 20242 20230 20238
53.0 20206 20194 20182 20170 20158 20146 20135 20123 20333 20099
54.0 20087 20076 20064 20052 20041 20029 20017 20006 19994 39982

55.0 19971 19959 19948 19936 19925 19914 19902 19891 19879

56.0 19857 19845 19634 19823 39812 19800 19789 19778 19767 19756

57.0 19744 19733 19792 19711 19700 19689 19678 19667 19656 19645

58.0 19634 196Z3 19612 19601 19591 19580 19569 19558 19547 19537

59.0 19526 19515 19504 19494 19483 19472 19462 19451 19440 19430

1 194 9 9388 19377 19367 19356 19346 19335 39325
31 34 9304 1994 19283 19273 19263 19.:52 19242 19232 19221

62.0 39211 39201 19191 19181 19170 19160 19150 19140 19130 19120
63.0 39310 19300 19090 19080 19070 19060 39050 19040 19030 19020

64.0 19010 19000 18990 18980 18970 38963 18951 18941 18931 18921

65.0 38912 38902 38892 18802 18873 18863 18853 38844 18634 38624

66. 18815 18805 18796 13786 18776 18767 18757 18748 18738 187k9

67.• 8 3719 36730 18700 18691 18682 18672 18663 18653 10644 18635

68.0 18625 18616 18607 18598 38588 38579 38570 18560 3655 38842
69.0 38533 38524 18514 18505 18496 18457 38478 38469 18460 18453

70.0 38442 36433 13424 38414 18405 18396 38387 38378 16370 18361
71.0 18352 18343 18334 38325 18316 18307 38218 38269 18281 31272

72.0 18263 18254 38245 38237 18228 18219 18230 18202 18193 18184

7300 18175 31867 18158 18149 18341 18332 18124 18115 18106 18098

74,0 18089 is081 18072 38064 18055 18046 13038 18029 38021 38013

7500 18004 17996 17987 17979 17970 179,z2 17954 17945 17937 17928

76.0 17920 17912 37903 17895 37887 17a78 17870 17862 17854 1784"
77.0 17837 37829 37621 3783 17804 17796 7768 17780 17772 17763

78.0 17755 17747 17739 17731 17723 17715 17707 17699 17691 1783

79.0 17675 17667 17659 17651 17643 17635 17627 17619 17611 17603

80.0 17595 17587 17579 17571 17563 17555 17547 17540 17532 175Z4

81.0 17516 17508 17500 17493 17465 37477 17469 17461 17454 17446

82.0 17438 17430 17423 17415 17407 17400 17392 17384 17377 17369

83.0 17361 17354 17346 17338 17331 17323 17316 17308 17301 17293

84.0 17285 172?78 17270 17263 17255 17240 17240 17233 17225 17236

85.0 17210 17203 17195 7388 3 17181 17173 17166 17158 17151 17144

86.0 17136 171C9 37121 17114 17107 17099 17092 17085 17077 17070

8700 17063 17056 17048 17041 17034 17027 17019 37U32 17005 16998

86.0 16990 169"3 16976 16969 16962 16954 36947 16940 16933 36926

89.0 16919 16912 16904 16897 36890 16883 36876 16869 16862 36655

90.0 36848 36843 36834 16827 16820 16613 16806 16799 16792 16785

91.0 6778 16771 6764 16757 36750 16743 16736 16729 16722 16715

9200 16708 16702 16695 16668 16681 16674 16667 16660 16654 16647

03.0 16640 16633 16626 16620 16613 16606 16599 16592 &6586 16579

94.0 1U.72 16565 16559 16552 36545 16538 16532 16525 16518 16532

95.0 161i05 16498 16492 16485 16478 16472 16465 16458 16452 16445

96.0 16439 16432 16425 16419 16412 16406 16399 16393 16386 16379

97.0 16373 16366 16360 16353 16347 16340 16334 16327 16321 16314

90.0 36308 16301 16295 36288 36282 16276 16269 16263 16256 16250

99.0 16243 16237 16231 16224 36238 36211 36205 36199 36192 16136

100.0 16180 16173 16167 16161 16154 16148 16142 16135 16129 16123

101.0 16117 36110 16104 16098 36092 36085 16079 16073 16067 16060
302.0 36054 16048 36042 36036 36029 16023 16017 16011 16005 15998

103.0 35992 15986 15980 15974 15968 15962 15955 35949 15943 15937

104.0 15931 15925 15919 15913 15907 15901 15895 15888 35582 35876

105.0 13870 15364 35658 15852 15846 15040 15834 15828 15822 15816

106.0 15810 15804 35708 15792 15786 15780 15774 15768 15763 15757

107.0 15751 15745 15739 15733 15727 15721 15715 15709 15703 15698

100.0 15692 15686 15680 15674 15668 15662 15657 15651 15645 15639

109.0 15633 15627 15622 15616 15610 15604 15598 15593 15587 35581

110.0 15575 35570 15564 15558 15552 15547 35541 15535 15529 35524

31100 15538 15512 15506 15503 15495 35489 15484 35478 15472 35467

132.0 15461 15455 15450 15444 35438 15433 35427 15422 15416 15410

133.0 15405 35399 35393 35388 15'82 35377 35371 35365 35360 M3534

114.0 15349 1b343 15338 15332 i5j27 15321 15315 15310 15304 15299

3"5.0 15293 15288 15282 15277 15271 15266 15260 15255 15249 15244

116.0 15238 15233 15226 15222 15217 15211 15206 15200 15195 15189

137.0 15134 15179 15173 15168 15162 15157 15152 15146 15141 15135

138.0 15130 15125 15139 15114 15109 15103 15098 15093 15087 15082

139.0 15077 15071 15066 15061 15055 15050 15045 15039 15034 15029
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

120:0 35023 15018 15013 15&08 15002 14997 14992 14987 14981 14975

121.0 14971 14966 14960 14955 14950 14945 14940 14934 14929 14924

1*1.0 14919 14913 14908 14903 34a98 14893 14888 14882 14877 14872

123.0 14867 14862 :4857 16851 14846 14841 14836 14831 14826 14821

124.0 14816 14810 14805 14B00 14795 14790 14785 14780 14775 14770
125.0 14765 14760 14754 14749 14744 14739 14734 14729 14724 14719

126.0 14714 14709 14704 14699 14694 14689 14684 14679 14674 14669
127.0 14664 14659 14654 14649 14644 14639 14634 14629 14624 14619

128.0 14614 1460) 14604 14599 14594 14589 14585 14580 14575 14570

129.0 14565 14560 14555 14550 14545 14540 14535 14531 14526 14521

130.0 14516 14511 14506 14501 14496 14492 14487 14482 14477 14472

131.0 14467 14462 14458 14453 14448 14443 14438 14434 14429 14424

132.0 14419 14414 14409 14405 14400 14395 14390 14386 14381 14376

133.0 14371 14366 14362 14357 14352 14347 143,4 14338 14333 14328

134.0 14324 34319 4314 14310 34305 14300 14291- 14291 14286 14281135.0 14277 14272 14267 14262 14258 14253 14248 14244 14239 14234

136.0 14230 14225 14220 14216 14211 14206 14202 14197 14193 14188

337.0 14183 14179 14174 14169 14165 14160 14156 14151 14146 14142
138.0 4137 4133 14128 14123 14119 14114 14110 14105 14101 14096

139.0 14091 14087 14082 14078 14073 14069 14064 14060 14055 34050

140.0 14046 14041 14037 14032 14028 14023 14019 14014 14010 14005
341.0 14001 13996 13992 13987 13983 13978 13974 13969 13965 13960

142.0 13956 13952 13947 13943 13938 13934 13929 13925 13920 13916

343.0 33911 13907 13903 13898 13894 13889 13885 13081 13876 13872

144.0 13867 13863 13858 13854 13850 13845 13841 13837 13832 13828

145.0 13823 13819 13815 13810 13806 13802 13797 13793 33709 33784
146.0 13780 13775 13771 13767 13762 13758 13754 13749 13745 13741

147.0 13737 13732 13728 13724 13719 13715 13711 13706 13702 13698

348.0 13694 13689 136185 13681 13676 13672 13668 13664 13659 13655

149.0 13651 13647 13642 13638 13634 13630 13625 13621 13617 13613

150.0 13608 13604 13600 13596 13592 13587 13583 13579 13575 1357Q
351.0 13566 13562 13558 13554 13549 13545 13541 13537 13533 13529

152.0 13524 13520 13516 13512 13508 13504 13499 13495 13491 13487

153.0 3483 3479 13475 13470 13466 13462 13458 13454 13450 13446

354.0 13442 13437 3433 13429 13425 13421 13417 13413 13409 33405

155.0 13400 13396 13392 13388 13384 13380 13J76 13372 13368 13364

156.0 13360 13356 13352 13348 13343 13339 13335 13331 13Z27 13323

57.0 13319 13315 3311 13307 13303 13299 13295 13291 13287 13283

168.0 13279 1:'275 33271 13267 13263 13259 13255 13251 13247 13243

159.0 13239 13235 33231 13227 13223 13219 13215 13211 13207 13203

160.0 13199 13195 13191 13187 13183 13179 13175 13171 13167 13164

161.0 13160 13156 13152 13148 13144 13140 13136 13132 13128 13124

162.0 13120 13116 13113 13109 13105 13301 13097 13093 13089 13085

163.0 13081 13077 13074 13070 13066 13062 13058 13054 13050 13046

364.0 33043 13039 13035 13031 13027 13023 13019 13016 13012 13008
165.0 13004 13000 32996 12992 12989 12985 12981 12977 12973 12969
166.0 132966 132962 12958 12954 12950 12947 12943 12939 12935 13231

167.0 12928 12924 12920 12916 12912 12909 12905 12901 12897 11893
168.0 12190 32866 '2882 12878 12875 12871 12867 12863 12860 12856

169.0 12852 12848 12845 12841 12837 12833 12830 12826 12822 12838

170.0 12815 12811 12807 12803 12800 12796 12792 12789 12785 12781

171.0 32777 12774 12770 12766 12763 12759 12755 12752 12748 12744
172.0 12740 2737 32733 12729 12726 32722 32718 12715 12711 12707

373.0 12704 32700 12696 12693 12689 12685 12662 32678 12674 32671

174.0 12667 12664 12660 12656 12653 12649 12645 12642 12638 12634

175.0 12631 12627 12624 12620 12616 12613 12609 12606 32602 12590
376.0 32595 12591 12588 12584 12580 12577 12573 12570 12566 12562

177.0 12559 12555 12552 12548 12544 12541 12537 1253' 32530 32527

178.0 12523 12519 12516 12512 12509 12505 12502 32498 12495 12491

179.0 12488 12484 12480 12477 12473 12470 12466 12463 12459 12456

380.0 32452 12449 12445 12442 12438 12435 12431 12428 12424 12421
18130 12417 12414 12410 12407 12403 12400 12396 12393 123E9 12386

182.0 12382 12379 12375 12372 12368 12365 12361 12358 12304 12353

183.0 12347 12344 12340 12337 12334 12330 12327 12323 12320 12316

184.0 12313 12309 12306 12302 12299 12296 12292 12289 12285 12282

185.0 12278 12275 12272 12266 12265 12261 12258 12254 12251 12248

186.0 12244 12241 12237 12234 12231 12227 12224 12220 12217 12214
187.0 32210 12207 12203 12200 12197 12193 12190 12187 12183 12180
188.0 12176 12173 12170 12166 12163 12160 12156 12153 12149 12146

189.0 12143 12139 12136 12133 12129 12126 12123 12339 32336 32313

390.0 31A09 32106 12103 12099 12096 12093 12089 120P6 11083 12079

13910 12072 12073 12069 12066 12063 32059 12056 32053 l&050 12046

392.0 12043 12040 12036 12033 12030 12026 12023 12020 1201? 12013

193.0 12010 12007 12003 12000 11997 11994 11990 33987 11984 11980

194.0 11977 13974 13973 1967 11964 11961 13958 13954 11951 11948

195.0 11945 31941 11938 11935 11932 11928 11920 13922 11919 11915

196.0 11912 31909 1!906 31902 11899 11896 13093 11890 1188C 11883

197.0 11880 13877 31873 11870 11867 11864 11861 11857 11854 11851

198.0 11848 13845 11841 1838 33835 I3832 3829 1825 11822 13839

199.0 11316 11813 11809 13806 11803 11800 11797 7 31790 33787

200.0 11784 13781 33778 11775 771 13768 31765 317S2 11759 1176

201.0 33752 1749 1746 1743 11740 1737 1734 13730 7 7 1

202.0 11721 13718 11715 11712 31708 1703 33702 33699 11696 11693

203.0 11690 13686 11683 11680 11677 13674 '1671 11668 11665 11662

204.0 11658 11655 11652 31649 31646 13643 11640 11637 11634 11631

205.0 11627 11624 11621 31618 31615 31612 11609 11606 11603 11600

2U6.0 11597 13594 11590 1587 13584 31581 11578 11575 11572 11569

207.0 11566 11563 11560 11557 11554 31551 11548 11544 31541 11538

208.0 11535 11532 11529 13526 13523 11520 11517 11514 11511 11508

209.0 11505 11502 11499 1496 31493 11490 11487 11484 11481 11478

310.0 11475 11472 11469 13466 11463 11460 11457 14 34 13451 13448

2130 13445 13441 13438 11435 11432 31429 31426 it423 1423 11418

22.0 11435 11412 33409 11406 13403 33400 13397 31394 1391 33388
213.0 13385 11382 11379 11376 11373 11370 11367 11364 11361 11358

140 33355 13352 11349 11346 11343 11340 11337 11334 13331 11328

215.0 11325 11322 11320 11317 11314 11311 11308 3305 3302 31299

216.0 11296 31293 33290 11287 13284 13281 11278 13275 11273 11270

217.0 13267 11264 11261 11258 11255 13252 11249 1246 1243 31240

8.0 31238 11235 11232 11229 33226 33223 13220 3127 1234 31233

219.0 11209 11206 11203 11200 11197 11194 33191 1188 145 1 a182
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P'mb 0.0 0.! 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

220.0 22250 12177 1117* 11171 11168 11165 11162 11259 111257 2225*

i222.0 22252 2218 11145 22242 11139 22237 22234 2231 12228 11125

222.0 2t222 12229 11127 11114 22111 11208 22205 22102 21099 11097

'223.0 209 112091 11088 11061 11082 11080 11077 11074 21071 22066
224.0 21085 12063 21080 905 1 11051 120*6 22046 11043 11040

M22.O 11037 11034 11031 11029 22026 11023 22020 11017 11015 1202

228.0 12009 12006 22003 21001 10998 10995 10992 10989 10907 10964

22700 10980 20978 2097 20973 10970 10967 10964 10961 10959 10956

228.0 10953 10950 109*8 10945 10942 10939 10936 10934 10931 10928

229.0 10925 10922 10200 10917 10914 10911 10909 10906 10903 10900

19230.0 20898 95 10892 10889 20087 20684 1001 0878 10875 10873

231.0 10070 208* 20862 20659 208 10853 l0ost 10848 10645

232.0 10842 30040 10637 10634 10631 10629 10826 10823 10822 10618

233.0 10815 10812 10610 IC807 10804 10801 20799 10796 10793 10790

234.0 10760 10765 00782 10780 10777 10774 10771 10769 10716 20783

01070 10747 10744 10741 20739 10736

236.0 10733 10731 10728 10725 i0723 10720 10717 10714 10722 10709

237.0 10706 1070* 10701 10698 10696 10693 10690 10687 10685 10682

238.0 20679 10677 1067* 10671 2 1069 10666 10663 10661 10650 10655

239.0 10653 10650 10647 10644 10648 10639 10636 10634 10631 20820

S=00 31o6S 1o 867 106J4 10602
14 41• 

1055 18914 10966 
10R58114911i '161

242.0 10572 10570 10567 10565 10562 10559 20557 2055* 2055 20543

243.0 105*8 10543 10541 10538 10535 10533 10530 10527 05925 10522

24.Q 20520 10517 1051* 105I2 10509 10506 10504 10501 10499 10406

24653 120493 10491 10*06 10485 10483 10480 10*77 10*75 10472 10470

246.0 10467 20464 20462 10459 10457 10454 10451 10449 10446 20*43

247.0 20441 10438 10436 10433 10430 10428 10425 10423 10420 10417

248.0 I0t25 20412 10410 10407 10404 10402 10399 10397 10394 10391

249.0 10389 10386 10304 20-3681 10370 10376 10373 10371 10368 10366

250.0 10363 10360 10358 10355 10353 10350 10347 10345 10342 10340

25120 10337 10335 0332 20329 10327 r0324 10322 20319 10317 10314

152.0 20521 10309 20306 10304 10301 10299 10296 20293 20292 20283

253.0 20286 10283 10281 10278 10276 10273 10270 20260 10265 10263

25400 10260 10258 20255 10253 10250 10247 10243 20242 10240 20237

255.0 10235 10232 10230 10227 10225 10222 10219 10217 10214 10212

'56.0 20209 10207 10204 10202 10199 10197 10194 10192 10189 10187

257.0 10184 10120 0279 20176 20174 10171 10169 10166 10184 10161

258.0 10259 20256 0254 101251 10149 10146 10144 10141 20239 10136

259.0 0l3t 10131 20129 10126 10t2* 10221 20229 10116 10114 20122

.0 10109 10106 0104 20101 20098 10096 10093 10091 10089 10086

2610 1008* 10081 0079 1076 10074 10072 20069 10068 10084 20061

262.0 10059 10056 10054 20051 10049 20046 10044 10041 10039 10036

263.0 10034 10031 20029 10026 10024 10021 10019 10016 20014 20022

264.0 10009 10006 20004 10002 9999 9997 9994 9992 9989 9987

265.0 9964 9982 9979 9977 9974 9972 9969 9967 9965 9982

2 268.0 9960 9957 9955 9952 9950 9947 9945 9942 9940 9938

267*0 9935 9933 9930 9926 9925 9923 9920 9918 9916 9913

9922 9908 9906 9903 9901 9899 9896 9894 9891 9.892 6 8 .0 9 871 9 8298 60 86 
9 8 6 4

269.0 9806 9884 9881 9879 9786 9674 9672 9869 987

i 270.0 9862 9859 9857 9055 9852 9830 9847 9045 90*2 9840

271.0 938 9835 9833 9830 9828 9626 9823 961 9815 9816

272.0 9183 9811 909 9606 9804 9801 9799 93797 9794 9792

273.0 9769 9787 9785 9782 9760 9777 9775 9773 9770 978

274.0 9765 9763 9761 9758 9756 9753 9751 9749 9746 9744

275.0 9741 9739 9737 9734 9732 9729 9727 9725 9722 9720

276.0 9717 9715 9713 9710 9708 9706 9703 9701 9698 9696

277.0 9694 9691 9689 9686 9684 9682 9679 9677 9675 9672

278.0 9670 9667 9665 9663 9660 9658 9656 9653 9651 9649

279.0 9646 9644 9641 9639 9637 9634 9632 9630 9627 9625

280.0 9623 9620 9618 9615 9613 9611 9608 .606 9604 9601

281.0 9599 9597 9594 9592 9590 9587 9585 9583 9580 9578

282.0 9576 9573 9571 9566 9566 9564 9561 9559 9557 9554

283.0 9552 9550 9547 9545 9543 9540 9538 9536 9533 9531

284.0 9529 9526 9524 9522 9519 9517 9515 9512 9510 9508

285*0 9505 9503 9501 9499 9496 9494 9492 9489 9487 9485

286*0 9482 9480 9478 9475 9473 9471 9468 9466 9*64 9461

287.0 9459 9457 9454 9452 9450 9448 9445 9443 9441 9438

288.0 9436 9:34 9431 9429 9127 9425 9422 9420 9418 9415

289.0 9413 9211 9408 9406 9404 9402 9399 9397 9395 9392

290.0 9390 9388 9365 9383 9381 9379 9376 9374 9372 9369

291.0 9367 9365 9363 9360 9358 9356 9353 9351 9349 9347

292.0 934* 9342 9340 9337 9335 9333 9331 9328 9326 9324

293.0 9322 9319 9317 9315 93t2 9310 9308 9306 9303 9301

294.0 9299 9297 9294 9292 9290 9288 9285 9283 9281 9278

295.0 9276 9274 9272 9269 9267 9265 9263 9260 9258 9256

216.0 9254 9251 9249 9247 9245 9242 9240 9238 9236 9233

297.0 9231 9229 9227 9224 9222 9220 9228 9215 9213 9211

298.0 9209 9206 9204 9202 9200 9197 9195 9193 9191 9109

299.0 9106 9184 9182 9180 9177 9175 9173 9171 9168 9166

•200.0 9164 9162 9159 9157 9255 9153 9152 9248 9146 9144

30120 9242 9139 9137 9135 9133 9231 9128 9226 9224 922

302.0 9119 9117 9115 9113 9111 9100 9106 9104 9102 9100

303.0 9097 9095 9093 9091 9088 9086 9084 9082 9080 9077

304.0 9075 9073 9071 9069 9066 9064 9062 9060 9058 9055

305.0 9053 9051 9049 9047 9044 9042 9040 9139 9036 9033

306*0 9031 9029 9027 9025 9022 9020 9018 9016 9014 9011

307.0 9009 9007 9005 9003 9001 8998 8996 8994 0992 8990

N08.0 8987 8985 8983 8981 8979 4977 8974 8972 8970 6988

309.0 8966 8963 8961 8959 8957 8955 8953 8950 8948 8946

31.0 0944 8942 8940 8937 8935 0933 8931 8929 6927 69e4

3.110 6922 8920 0925 8916 8914 8911 8909 8907 8905 93

2.0 8901 8098 8896 8894 0892 8890 6680 8865 6883 6681

3.0 679 877 075 8873 6670 8668 8666 8864 8062 8660
0021022 800 800 806780 8802 0800 8740 6795

314.0 8857 855 8853 8851 8849 8847 8645 8842 88*0 8630

5.0 8830 8034 8832 8830 8027 8825 8623 882G 8619 8817

3160 8815 8i7 8Sa80 76 7806 8804 8702 8700 :797 67:5

317.0 8793 8791 0789 9767 8785 8703 8780 8778 8776 8714

318.0 7 87*9 8746 8766 6742 8759 8757 8755 8753
S319.0 8751 8749 8746 8744 8742 6740 8738 8736 $734 9732
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P,mb 0.0 0.1 0,2 0.3 0.4 0,5 0.6 0.7 0.9 0.9
3Oo 6729 6727 68725 8723 872I 6719 8717 6795 6713 8710

322.O 8708 8706 870
4  

8702 6700 3696 6696 6894 6691 609
322.0 8667 606S 86 3 8661 8679 6677 S67l 8073 0670 8660

323.0 9666 8664 8662 8660 6056 8656 6614 8652 8649 $647

324.0 8645 :643 8641 8639 637 8635 633 863t 8628 6626

325.0 6624 1622 68620 6628 :646 664 662 660 8608 860S

326.0 8603 6601 8599 6597 8595 6193 86591 1 65"? 65

32N70 6563 6561 8 576 657, 8572 86570 858 8566 8564

328.0 65 6560 658 8556 6554 6551 6549 6547 8545 6543

329.0 0541 8539 8537 85365 533 8132 85*9 6527 6125 6522

3J0.0 62 6526 6520 0524 6112 6510 946502
331.0 6496 6494 9492 4946 8461

332.0 8479 6477 8475 84?3 6471 6409 6407 0405 8463 64a0

333.0 6459 6457 645 8413 8452 6446 6446 8444 8442 6440

334.0 6438 8436 8434 8432 6430 8428 6426 8424 8422 8420

335.0 6418 8412 8414 6412 8410 8408 640! 6404 6402 6399

336*0 6397 8191 8393 6391 6369 8307 6385 8383 6301 8379

337.0 8377 8375 8373 8371 8369 8367 8365 8163 8361 8359
336.0 8357 8355 8353 8351 8349 8347 8345 8343 0341 8339

3390,0 8337 8335 8333 8331 8329 6327 6325 8322 8320 8318

340.0 116 6314 3312 1 6 6306 6304 8302 6300 8298

342.0 6 6294 8292 290 216 68286 6264 8282 8260 8278

34R.0 3276 6274 8272 6270 8A68 8206 8 64 8282 6200 8258

343.0 8256 8254 8252 8250 A248 8246 0244 a24? 6240 6238
344.0 6236 8234 8232 8230 6228 8220 8224 6222 6220 8228

345.0 8216 8214 8212 6210 8200 8200 8204 8202 8200 6198

346.0 8196 8194 8192 8190 8168 6 8186 184 81d2 8260 6279

347.0 6177 6175 6173 8671 a69 8167 8165 8263 8161 6259

346.0 6157 8155 6153 8151 6149 8147 8245 8143 8141 6139

349.0 8137 8135 8133 1131 6129 8127 6125 8123 6121 6119

350.0 
10a3

3135.0 8078 0076 8074 8072 8070 80608 8066 8064 8062 8060

353.0 8058 8056 8054 8053 8051 8049 8047 8045 8043 a001

354.0 8039 6037 80:5 6033 8032 8029 8027 8025 8023 8022

355.0 8019 8017 8016 8014 8012 6010 8008 8006 6004 8002

356.0 6000 7998 7996 7994 7992 7990 7988 798b 7T94 7982

357*0 7981 7979 7977 7975 7973 7971 7969 7907 7905 7963

39351.0 7901 7959 7957 7955 79U3 7952 7950 7945 7946 7944

359.0 7942 7940 7938 7936 7934 7932 7930 7926 7926 7925

36000 7923 7921 7919 7917 7915 7913 7911 7909 7907 7905

361.0 7903 7901 7900 7896 7896 7890 7892 7890 7686 7866

302.0 7684 ?882 7860 7878 7877 7315 7073 7872 7859 7807

363.0 7865 7863 7861 7859 7857 1856 70?5 7652 7?50 7646
304.0 7646 ra44 7642 7840 7836 7836 7835 7833 7831 7829

365.0 7827 7825 7623 7822 7819 7817 7620 7824 7822 7820
300.0 7808 7806 7804 7802 1800 7798 7197 7795 7793 7791364.0 7709 7767 7785 7783 7781 7780 7779 7770. 7774 7772

36860 7770 7768 7766 7760 7763 7761 7759 7757 7755 7753

369.0 7751 7749 7747 7746 7744 7742 7740 7738 7736 7734

370:0 7732 7731 7729 .?727 7725 7723 7721 7719 7727 7715

371.0 7714 7712 7710 7708 7706 7704 7702 7700 7699 7697

372.0 7695 7693 7691 7689 7667 7685 7684 7682 7680 7678

373.0 7676 7674 7672 7670 7669 7667 7665 7663 7661 7659

374.0 7657 7656 7654 7652 7850 7648 7646 7844 7642 7641

375.0 7639 7637 7635 7633 7631 7629 7628 702b 7624 7622

376.0 7620 7616 7616 7615 7613 7611 7609 7607 7605 7603

377.0 7602 7600 7598 7596 7594 7592 7590 7509 7587 7565

376.0 7583 7581 779 7578 7576 7574 7572 7570 7"68 7566

379.0 7565 7-163 7561 7559 7557 7-'55 7554 7552 7550 7546

380.0 "542 7%44 7542 7541 7539 7137 7535 7533 7531 7530

361.0 752 7526 7524 7522 7520 7519 7517 7115 7513 7511

382.0 7509 7508 7506 7504 73L2 7500 7496 7497 7495 7493

383.0 7491 7489 7487 7486 74,4 7482 7460 7478 7476 7475

384.0 7473 7471 7469 7467 7466 7464 7462 7460 745c 7456

385.0 7455 7453 7451 7449 7447 7445 ?444 7442 744C 7436

386.0 7436 7435 7433 7431 74*9 7427 7425 7424 7422 7420

387.0 7418 7416 7425 7413 7411 7409 7407 7406 7404 7402

386.0 7400 7398 739 7739 7369 7387 7386 7384

389.0 7382 7380 7378 7377 7375 1373 7371 7369 7366 7366 I

390.0 7304 7302 7300 7359 7357 735% 7353 7351 7350 7346

391.0 7346 7344 7342 7341 7339 7337 7335 7333 7332 7330

392.0 7328 7326 7324 7323 7321 7319 7317 7325 7314 7312

393.0 7310 7306 7306 7305 7303 7301 7299 7297 7296 7294

394.0 7292 7290 7289 7287 7285 7283 7281 7260 7276 7270

395.0 7274 7*072 7271 7261 7267 7265 7264 7202 7200 7256

390.0 7256 7255 7253 7251 7249 7247 7246 7244 7242 140

397.0 7239 7237 7235 7233 7231 7230 7228 7226 7224 7223

396.0 7222 7219 7217 7216 7214 A 722 7210 7208 7207 7205

399.0 7203 7201 '262 7260 7716 7192 7192 7191 7129 7127

900.0 7125 7104 7182 7160 7178 77 7172 7173 7121 7170

401.0 7168 7166 7164 7162 7161 7159 7157 7155 7154 71%2

402.0 7150 7148 7147 7145 7143 7141 7140 7138 7136 7134

403,0 7133 7132 7129 7127 7126 7124 Y122 7120 7119 2717

404.0 7115 7113 7112 7120 7108 7106 7105 7103 7101 7099

405.0 7098 7096 7094 7092 7091 7089 7087 7085 7084 7062

406.0 7060 7078 7077 7n75 7073 '072 70'. 7068 7066 7064

407.0 7063 7061 7059 7057 70-6 7054 7052 7050 7049 7047

400.0 7045 7043 7042 7040 7036 703" 7C35 7033 7031 7030

409.0 7026 7026 7024 7023 7021 7019 7017 7016 7014 7012

410.0 7021 7009 1007 7005 N7004 7002 700 69986 6997 6993410.0 969 699 85 639990679 6

422.0 699 6992 0990 098 08 096869982 097 097
422.0 9106 6974 6972 6971 6969 6967 69.6 6904 6962 090

413.,G 6959 6957 69t•g 6954 6952 6950 6948 0947 0945 6943

414.0 6942 6910 6938 6936 6935 6933 693' 6099 6928 6926

415.0 6924 6923 6921 6919 6917 6916 6914 6912 6911 6909

416.0 6107 6905 6904 t902 6900 6899 6897 6895 6894 6892

417.0 6690 6888 6867 685 6863 6686 6880 6876 6:76 6675

410.0 6873 t87 1 6870 6868 6866 6863 6863 6861 6659 6868

419.0 6856 6854 6853 68l2 6849 6847 6846 6e44 6842 6841
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

PRmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 1.7 08 0.9

441?: toi fli HN 1 111 HA fit4"Je 605 6803 560L 6a0 6 90 6797 745 673 0a
423.0 6766 6767 676a 6763 6761 6760 6776 6776 6775 6773414.0 6772 6770 6756 6766 6765 6763 Gl(' 6760 6750 6716495.0 6734 6733 6751 6749 6746 6746 6744 6743 4741 6739416.0 6738 67 6 6734 6733 6731 6789 6Va6 6706 6724 67&3
487.0 67&1 6719 6717 6716 6714 2713 6/11 6709 6706 6706486.0 6704 6701 6701 6699 6697 6696 6694 6692 66921 "0429.0 6687 6666 6664 666V 6681 6679 6677 6676 6674 6371

300 6:741 6696

43,o 6638 6636 6634 "633 6631 6699 Este GN GGA 61433.0 6621 6619 6616 6616 6614 6613 6611 6434.0 6604 6603 6601 6599 6598 6596 e594 6 3 6592 8H435.0 6568 6566 6565 6583 6581 6543 6578 6,76 6175 6973456.0 6571 6570 6166 6566 6565 656 6561 6560 6956 6567437,0 6 55 6553 6552 6550 6548 6547 65,4 6543 6542 6540438.0 6538 6537 6453 6534 6532 6530 6529 69k7 6525 6524439.0 6522 6110 6519 6517 6516 6514 651& 6511 6509 65C7

400 6496 6,93 6491
6646476 6475442.0 6473 6471 6470 6468 6467 6465 6463 6468 6460 64S5443.0 6457 6455 6454 6452 6450 6449 6447 6445 6444 6442444.0 6441 6439 6437 6436 6434 6432 6431 64•9 6444 6486445.0 6424 6423 6421 6419 6416 6416 6415 6413 6412 6420446.0 6406 6406 6405 6403 6402 6400 6396 6397 6395 6394447.0 6392 6390 6389 6367 6365 6364 6362 6361 6379 6377.0 6374 373 6371 6369 6366 6366 6365 6363 6361449.0 6360 63"5 6356 6355 6353 6352 6350 6346 6347 6345400 6344 A4 

"490:0 6326 63,9 63J6 334 632913826 0 63 3 1 63 0 6316 311 HA 6313452.0 6312 6310 6306 6307 6305 6304 6302 6300 68"9 6897453.0 b296 6&94 6192 6&91 6269 6266 6266 6264 6283 626145400 6260 6278 6276 6275 6273 6972 6270 6266 667 6
5.0 6264 6962 6260 6259 6257 6256 6254 653 6852 624,9456.0 6246 6&46 6245 6243 6842 6&40 68:16 6237 6235 6233457.0 6232 6230 6229 6227 6226 6&24 6212 6221 6219 6216456.0 622 6214 6213 6211 6120 6206 6207

620 6299 6197 6195 6294 6292 629' 629 62 6O
460.0 6264 6183 6262 6180 6170 6177 617; 6: 7 6272 6270461.0 6169 .167 6166 6264 6262 6161 659 65 6156 654462.0 6153 6151 6250 64 647 6245 6243 6452 6140 639463.0 6137 6136 6134 6133 6131 6129 6126 6226 6145 6123464.0 6122 6120 6118 6117 6115 6114 61122 Ali 6109 6207465.0 6106 6104 6103 6101 6100 1098 6097 6095 6093 6092466.0 6090 6069 6067 6066 6084 6082 6061 6079 6076 6076467.0 6075 6073 6072 6070 6068 6067 6065 6064 6062 6061468.0 6059 6058 6056 6054 6053 605A 6050 6048 6047 6045
469.0 6044 6042 6040 6039 6037 6036 6034 6033 6031 6030
470.0 6028 6026 6095 6023 6022 6020 6019 6017 6016 447120 6013 6011 6009 6008 6006 6005 6003 6002 6000 999472.0 5997 5996 5994 5992 5991 5969 5966 5966 5965 5963473.0 5962 5980 5979 5977 5975 5974 5972 5971 5969 5966474.0 5)66 5965 5963 5962 5960 5959 5957 5955 5954 9S&2475.0 5951 5949 5946 5946 5945 5943 5942 5940 939 5937476.0 5935 5934 5932 5931 5929 5926 5926 92 592477.0 5920 5929 5917 5926 5914 5912 5911 5909 5906478.0 0 905 5903 5902 5900 5699 5697 5096 5894 5693 5092479.0 5690 5666 5666 5855 5663 5682 5660 5879 5677 5676
4a0.0 5874 5173 5671 5870 5669 5667 5865 5664 5561 5562462.0 5659 5656 566 5854 5653 5652 5650 5646 5647 5645
4A2.0 5644 5842 5841 5839 5838 5636 5835 5633 5032 5S30483.0 5629 5627 5626 584* 5823 5821 5820 s626 5627 set5484.0 5814 5062 5610 5609 5807 5806 5804 5603 5602 5600165.0 5796 5797 5795 5794 5792 5791 5769 518 577h6 5715486.0 5763 5782 5760 5779 5777 5776 5774 5773 5771 5770487.0 5768 5767 5765 5764 5762 5761 5759 5756 5756 5705466.0 5753 5752 5750 5749 5747 5746 5744 5743 5741 5740469.0 5738 5737 5735 5734 5732 5731 5"P9 5726 9726 5725

705* 7 4 P6697 1
492.0 5693 5692 5690 5669 5687 6686 5684 5683 5661 5680493.0 5678 5677 5675 5674 5672 5671 5669 5666 5666 5S665494.0 5663 5662 5660 5659 5657 5656 6654 5653 5651 5650495.0 5646 5647 5645 5664 5643 5641 5640 5636 5637 5635496.0 5634 5632 5631 5629 56P 5626 5625 5623 5622 5620497.0 5619 5617 5616 5614 5613 5611 5610 5600 5607 5605490.0 5604 5602 5601 5600 5598 5597 5595 5594 5592 5591499.0 5569 5566 5586 5585 5583 5562 5560 5579 5577 5576
500.0 5574 5573 5571 5570 5569 5567 5566 5564 5563 5561501.0 5560 558 5557 5555 5354 5552 5 5 '5 49 5516 5546502.0 5543 -544 5542 5541 5539 5538 5536 5635 5533 t532503.0 5530 5529 5527 5526 5524 5523 5521 5520 5519 5517504.0 5516 5514 5513 5511 5510 5508 5507 5505 5%04 6502505.0 55U2 5500 5498 5497 5495 S494 5492 5491 6409 5465506.0 5486 5485 5483 5482 5481 5479 5478 5476 5475 5473507.) 5472 5470 5469 5467 5466 5464 5463 5462 5,460 5459506.0 5457 5456 5454 5453 5451 5450 5448 5447 5446 5444509.0 5443 5441 5440 5438 5437 5435 5434 3432 5431 5430
120.0 5426 5427 5425 5424 5422 5422 5419 12425 5417 3425511.0 5414 5412 5411 5409 5408 5406 5405 !i403 5402 5401512.0 5399 5398 5396 5395 5393 5392 5390 !.389 5366 5366
523.0 5365 5363 5362 5380 5379 5377 5376 5375 5373 5372514.0 5370 5369 5367 5366 5364 5363 5362 5360 5359 S357515.0 5356 5354 5353 5352 5350 5349 5347 5346 5344 5343516.0 5341 5340 5339 5337 5336 5334 5333 5331 5330 53295l?.O 0327 5326 5324 5323 5322 5320 5318 5317 5316 5314
512.0 5313 5311 5310 5300 5307 3306 5304 5,03 5301 5300519.0 5296 5297 5296 5294 5293 5291 5290 s.'66 5s67 5266
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P•mb 0.0 0.1 0.2 0.3 0.4 0.5 0,6 0.7 0.8 0.9

1I?'2 fl3 I!J, 1560 5276 3 77  76 1. 1
525116 924 1

5 i. 56 s2.l sa53 5 0 0246 $24 7% 5244 SA3
913.0 524t 1 240 So39 5237 S236 5234 5233 923t 5230 Sam$
11400 Sill 5il Sill 3223 5213 s50o 5219 9217 5216 9184
2940 9413 5 1l 52, 0207 506 5204 5203 9202 9200

96:0 5199 8197 5196 9195 9193 5192 5190 5119 51 7 Z216
5i7,0 9lag 5223 sla6 sl3O 5 79 5178 5176 a179 1273 9272
Sas6o 5171 9169 52 66 9565 5163 5261 2 9162 359 919
529.0 9296 5255 9394 9512 5393 8249 516i 9347 9149 9144

5134:22 941 12140 9136 137 5135 5134 5133 5131 9130
53io 926 5273 32 924o 1123 5,02 5206 9226 al
933.0 51,10 89 O597 .046 50S 50 3 so 9s0 049 s0o6

S94.0 506 5s0 5063 so06 500t 9079 9076 5070 9079 9074
935.0 8072 502 9070 9060 9067 5065 5064 5063 1063 6060

536.0 506 9307 9056 5054 8053 9052 5090 5049 5047 9046
537.0 9044 sopz 5042 5040 5039 5037 5036 5035 9033 9032
536.0 5031 130& 5o02 5026 9025 9024 5022 5022 9029 9020
839.0 5017 9039 9O04 9012 9012 5010 S000 9001 9006 500CH4144:8 2988 Till l 4 Ut 1,s 443I:1i 4.:11 4Ii 7 4493

542.0 4979 4974 4971 4973 4970 4966 4967 4965 496-4 49
S43:0 4961 496(! 4999 4957 49SG 4954 49M3 4952 4950
9 O44 4947 4946 4945 4943 4942 4941 499 4936 491:3
545.0 4934 4933 4931 4930 49"6 4927 4925 4924 4923 49o2

446.0 4920 4919 4907 4916 4914 4933 4912 4920 49&9 4908
547.0 4906 4909 4904 4901 4:Qj 4699 4968 4697 469S 4694
946.0 4693 4693 4890 4686 4468 464 4663 4662 4460
549.0 967" 4678 4676 4679 4873 4672 tb71 4869 436 4467

41J4 32 4226 222ý 4:20 415 415
552b0 4616 4637 4835 4634 463, 4631 4630 46*t 4627 4626
593.0 4624 4GR3 4022 4620 4619 4612 4636 4619 4813 4622
5S4.o 46 i 4609 4609 4607 4005 414 46 460 1 46O0 4799
599.0 4747 4796 4794 4793 4792 40 0 4 76 47 476S
5S6.0 4764 4792 4781 4760 4776 4777 4776 4774 4773 4'y7
917.0 4770 4769 4767 4766 4765 4763 4762 4761 4759 4756111 i 4i711 47513 4711 475o 4747 4746 4734

1 4432 470 4739 4786 4735 4734 4732 4731

0.0 4P30 4*,8 407 4605 40724 4703 4703 4720 4710 4711

52100 4716 459 49 45 4711 4710 466 4797 4256 4784
562*0 4703 4762 4900 49 Q 697 4876 4978 4673 4572 4691
56340 4566 4687 48A 4604 45A3 4961 

4
5iO 4679 4677

564 0 4656 4675 4673 4675 4571 4669 0 6646 9 49466S 404
56S,0 4663 4661 4560 4659 4657 4937 4655 4663 4653 4611

V 75" 0 46490 4964 467 4645 4654 4643 4522 4640 4639 463?

967.0 4636 4635 4633 4632 4631 4629 45k0 4627 456 49624

564 0 4653 46801 4620 4619 4417 4616 449s 46013 4493 448
569.0 4609 469 46?6 4467 4460 44604 463 4460 460 4497

970.0 44776 46 49593 4497 4472 4471 44704 44 41146 4408
560.0 44 4463 4do 4 7 7Q 4596 4972 4455 4454 461

9630 497 40 4667 4r 446445 443 40442"34 4440

5779 68 45.50 51 At 4S56 iSIS 467 45"t 45 • S4,l~l :4 454 :546 494S84

574.0 4543 4542 4423 4431 4420 4399 4537 4531 4933 4431
5704. 4430 4443 4430 4416 4540 4013 4404 44 3 4449 4402
569.0 4399 4916 4394 439S3 49a 4:93 1 4 30O 4 51 436

677.0 4304 4102 4364 43O0 4353 4400 4746 AM7 4376 439i
867.0 4373 4479 4387 4369 1433 4566 4364 4463 4362
579.0 4477 4476 4475 4474 4472 4471 4470 4466 4467 4466

0 4t64 463 446t 44t A" 5o 4 440 4440
81.1:0 49 40 4441 444O 44496 444 4447 444 4444*1 44i40

ser.O 4438 6437 4436 4434 4433 4432 4430 4429 4!480 0 t7
58. 4425 44" :4i!3 4481 41480 4419 4417 4416 4198 4i44

. 44 a d t4i O i4 0 4407 4406 4i04 44&3 4402 4017
565*O 4399 AIM8 4397 4395 4394 4393 4391 4390 4309 4388

:It 48 39 4304 4i14 438 1 34 *l 370 43 7 4376 4375

607.0 4373 4326 4371 4369 4%3 4367 4366 4359 4363 4936
5 40•360 4329 4.41 4356 4355 6354 43S3 4351 4390 4349
9:9. 0 i3i7 4346 454 4344 4348 4341 4340 4338 4337 4336

90.8 4335 4,t33 3 433 43&9 388 438 4385 434 433

o 4322 43102 4310 4316 4315 4314 64313 4312 0 310
133992.0 4309 430 443306 4303 4304 43 4301 4300 489 4290
373.0 4296 4295 4193 42*2 42tiA6118 4247 4AG6 486t

.94.0 4263 4262 41 4279 4278 4977 4&75 4274 4073 i96259 %:0 4LO 426: 4206 Aft " 426 15 4 869 4 e6 3 4 2916 | 486 4 29

596 ,0 4 037 4 056 4 585 4 04 4 032 4 012 4 02 0 4 0 4 04 7 8406
99?.0 4f45 4243 49 4241 *i 4240 4a38 4237 4&36 4834 41133
599.0 4932 4231a 4819 4Il 4227 Wl6 6lt 42k&3 482 i~
5"9.0 4219 4218 4 97 42216 491 4 13 4il2 410 48109

4fi• lt 4fft 4fg4 42t11 421&9 ,.6499 419S 6O." I
60S.0 4101 4190 .178 4177 417 41ls 7il 4172 4171 41*70

603.0 9968 4167 4166 3990 4163 3966 4%61 4139 41 S9 3192
604.0 4156 %154 4153 4192 4151 4149 -k 4 147 6146 4144

605.0 3943 34979 396 31399 4937 91377 4134 4133 413
606.0 4130 196 6129 3964 4133 4192 39!.03 4122 3lto 4119607.0 41,08 4117 41101 ,, ,3 41,1 40118 4,. .010•i
600.0 4,03 410 4 |03 :iO1 100 4099 4 98 !9 409: i11 11 I 12
609.0 4093 4091 4090 4009 4080 4046 4085 4064 4003 4041

0. 00 40?9 4078 4076 4O75 4874 4013 401 4071 ASi

i1.01: 4,067 4066 4065 4064 4062 4061 4060 :0075 405 4
6112.0 AMl 4o54 405A 40s, 4050 4049 40O47 4046 140*5 40441
6 4 4 041 4040 4039 403', 403t 4035 4034 4038 4031
143:00 4 039 to&9 4027 4026 40i5 4024 l01l 4081 6090 401,

619.0 4017 4016 4015 4014 401L, 4011 4010 41009 4007 4006
616:0 4009 4004 4003 4001 4000 3999 3"0S 3"06 399S 3"!4
6 1 •. 0 31"3 3991 3990 3949S 3968 •8 3903 3984 3903 39111
61a.0 3980 3979 3979 3976 3975 3974 39.?3 3971 39 3069
619 V. 396%1 3966 3965 3964 3963 3962• 3960 3" 0 3=.. 3"?•
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0,4 0.5 0,6 0.? 0.8 0.9

3069 3943 3947 3935 3944i10:8 W1; 13;45 338 tR"31 911% 1111 3;36 3934 2933 3931
4•1.0 3931 39,9 3948 3987 3926 3 ?3 39", 3921 3V19

083.0 3936 3917 391o 3939 3913 3913 3311 3910 3900
064.0 3900 3909 3903 390, 3901 3900 369 38097 3696 3095
6 11690 3061 3410 3.4 37 703077 3 3913 %9171 3070
617.0 3609 3006 3007 380 3 3643 3862 36o0 3659 3911
086.0 3097 36S5 3194 3065 3W58 3649 3648 3047 3646

86,9,0 3644 3143 3648 3641 3040 3638 3037 3636 3835 3633
i 3f?:891t 3114• lf a 3682 3681

03 611 310 3009
638.0 3000 3007 3609 3604 3003 3400 

3 003
633.0 3796 3794 3793 3798 3791 3709 n7 a 3767 3746 371LJ
634.0 3783 3708 3761 3700 3779 3777 3 76 3775 3774 3778
030.0 3771 3770 3769 3768 3766 376b 3764 3763 3762 3760
63600 3759 3758 3757 3715 3754 3793 379e 3751 J749 374S
63700 3747 3746 3745 3743 3748 3741 3740 3730 3737 3136
636*0 3735 3734 3738 3731 3730 3729 3786 3710 3789 3784
639.0 3783 3788 3780 3719 3716 3717 3716 3714 3713 3718

140:8 373 3j;7 37S3641. 1674 56t 7 l 3645 9 3" 3691 36Wo, 3784 3722
64:.0 3067 3685 3604 3683 368, 3601 367q 3607 3071 3076
643.0 3075 3673 3672 3671 3670 3669 3667 3686 36609 304
644.0 3643 3661 3660 3659 3650 3656 3655 3654 3653 3098
060.0 3050 3649 3040 3647 3666 3644 3643 3642 3641 3640
640.0 3639 3637 3636 3635 3634 3633 3631 3630 j609 3.86
647.0 3687 3085 3614 3623 3682 3681 3019 3616 3607 3616
046.0 3615 3613 3618 3611 3610 3109 360' 3606 3600 3604
649.0 3603 3601 3600 3S99 3590 3597 39 s 3594 3S93 ý992

31?3516 s 3970L 35.04 3jItJ is, A 573
05S.0 3567 3S66 3564 3563 3569 3561 3960 3559 3557 35Z6
603.0 396 3594 3593 3551 3910 3949 3540 3547 3546 3544
654.0 3543 3541 3141 3540 3536 3537 3536 3535 3534 3931
059*0 3531 3530 3599 3980 3987 3989 3594 3523 3528 308&
506.0 3919 3510 3517 3516 3593 3513 3518 35:1 3510 3509

657.0 3900 3506 3509 3504 3503 3502 3903 3499 3496 3497
Os6s0 3490 3495 3493 3498 3491 3490 3469 3467 3406 3465
50990 3464 3463 348, 3400 3479 3476 3477 347ib 347S 3473

472 3-6%12201:8 1416 4s; 345a tS 7 :S 4 6 3 34•3, 1 63452 34113' 34 a
6610 0 3449 3447 3446 3445 7344 3443 3442 34#1 3439 3436
063.0 3437 3438 1439 3433 3432 3431 3430 34i9 3486 3416
664.0 3489 3484 3483 3488 3420 3419 3410 3417 34&0 3413
065.0 3413 3412 3411 3410 3409 3400 36 3405 34C4 3403
666.0 3#02 3401 3399 3398 3397 3396 3395 3394 3398 3381
607.0 3390 3369 3366 3387 3369 3384 3363 3368 3361 3300
86.h0 3376 3377 3376 3375 3374 3373 3371 3370 3369 3364

069.0 3367 3366 3364 3363 3368 3363 3360 3359 337 30

870.0 3J99 3314 3353 3351 3350 3349 3346 3347 3340 3345
071.0 33 3348 3341 3340 3339 3336 3336 3335 3331 3333
878.0 3338 3331 3330 3328 3327 3386 331S 3324 33 3 3383
673.0 3380 3319 3313 3317 3316 3314 3313 3313 3311 3310
674.0 3309 1300 3306 3305 3304 3303 3302 3301 3899 3M9I
675.0 3897 3896 3895 3894 3898 3891 3890 3869 3UG 3867
6760. 3586 3864 3803 3868 3281 3860 3879 3877 3876 3875
677.0 3874 3873 3878 3871 3269 3806 38N? 3860 385 38064

706.0 380, 3861 3860 32%9 3856 3857 3856 3814 3453 3588
679.0 3893 3890 3849 3847 3846 3845 3844 3843 3148 3841

9 3836 3&37 3136 3235 38334 3833 3831 30 3M89
063.0 3016 3MI 3014 3813 3200 3911 3219 3307 3307 3906
683.0 3,09 3104 3803 32(, 3200 3199 39 30 3396 3810

604.0 3194 3192 3191 3190 3189 3136 3367 3166 3044 3183
605.0 3132 3181 460 3179 3a70 3176 3175 3174 3173 3178
606.0 3173 3170 IG6 3167 3163 3165 3164 3133 3161 3360
667.0 3199 3158 3157 3156 3155 3154 314%2 3151 3149

8668.0 3148 3147 3146 3144 3143 3148 3141 3140 3 3 30
609.0 3137 3135 3134 3133 3138 3131 3130 3319 3187 3186

31o111 1•7 lo lt ••
698.0 3k08 3101 3300 3099 3096 3097 J096 30"i 3093 3094 1

693.0 3091 3090 3089 3000 3067 3005 3064 3063 3068 1081
694.0 3060 3079 3078 3076 3075 3074 3073 3072 307
699.0 3060 3067 3006 3069 3064 3063 3060 3061 30b9 186 0
696.0 3057 3056 3099 3054 3053 3058 3050 3049 3048 3047
097.0 3046 3045 3044 3043 3041 3040 3039 3036 3037 3036
696.0 3035 3034 3038 3031 3030 3089 3018 3027 3086 30*5
699.0 3083 3022 3081 3080 3019 3013 3017 3016 3014 3013

700.0 3012 301 3010 3gO9 3006: 303%%S 3&1313
703.0 3001 3000 8999 a89 ,996 9 a4 29
708.0 8990 8909 8900 8966 9895 8964 a1983 8944 2961 8900
703.0 8979 8977 8976 2979 8974 8973 8978 2911 2970 89066
704.0 8967 8966 8905 8904 8963 8908 296% 2960 89s0 897,
709.0 2996 9953 954 8953 R952 8953 8949 8946 1947 8946
706.0 2949 R944 8943 8948 8943 8939 8938 1937 8930 11935
7c,.0 8934 8933 8938 R931 8989 298 8987 8986 8986 8914
706.0 2923 8922 PC, 8939 8936 8937 8916 299 82934 S9133
709.0 8912 A911 8909 8906 8907 8906 8909 8904 903 890Ro

710.0 8901 8699 lose R697 8690 2695 8694 8693 209? 8S91
711.0 8609 R8e6l 667 20860 R669 864 8663 1868 A603 8079
718.0 2878 R877 2870 2075 9874 2673 8678 8673l 1969 ROSS
713.0 0867 k866 8609 8004 &863 s6" 2461 8660 it50 8657
714. 8690 6 R655 s 854 8653 east NOW 861104864 8047 2894
715.0 2845 &844 8643 8648 8043 840 2839 8637 8034 26311
716.0 8034 803 80u8 8633 1830 2049 R68e 86806 8*s 8684
717.0 6023 68822 8ol3 80 2639 8836 837 839 R014 803
718.0 t8el l863 0804 8003 8.08
719.0 &601 8000 R799 8796 8797 8796 8795 8793 279Z 2191
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GEOPOTENTiAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P, mb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.? 0.8 0.9

7&3.0 &IS? 2750 Rigs 2754 8753 1752 1761 2750 2744 1147
7&4*0 2746 R745 &744 2743 2742 2743 274 1739 2736 2730
715:0 173 V734 1733 173& 1731 2738 27 726 .17&7 22

18: & r83 272 I7 1 m71 7R0 L-701 2716 a771 &827165726.00 -170? a7. 177012 272709 270 2707 2700 8177 l05 &704
?&o 73 800 71 899 R696 1097 2090 2095 V094 11693

7299.0 2691 2091 P690 1064 b607 2060 2065 2(i64 2063 2682

7l 77 127t 264 7 69
733.0 1049 8 6 S04 7 266406 245 2644 2643 P642 2041 R040 ROW4
734.*0 ROM6 R637 2035 R034 2633 2631 2631 26:0 2029 #&as
735.0 20&7 1026 202 24 &683 2621 6020 &6019 461 *07
730. 200 pals 2034 8613 601 v 01 at t10 06 a 26007
737.0 V60,5 2004 1603 2002 ?601 2000 2599 2596 2597 16
736-1 1594 PS93 1592 1693 2590 2569 2566 a5e7 2560 &SOS
73",. 0 2564 2S03 &s62 &set 2579 2576 1577 2560 2575 2574

740.0 573 572 57 570 609 166 267 25605 2604 2503
7411"0 15968 250o 2-6700 IS5 1556 1 557 2,5556 215 H654 2563
742.0 2552? as6 269 54 2547 25460 255 1544 25431 2542
743.0 1"4, 2540 25139 238 537 *335 2534 2833 a62 23
744.0 2630 2529 to2 8527 I5s 156 22 2523 We2 &Gal
745. 0 2639 26te 2517 9563 psi6 2514 2513 2612 &611 kilo
746.0 209 256 207 606 * 505 2503 &g0t 25d)3 2500 2499
747.0 149 24971 2496 249 N94 2493 2492 2493 2490 A449
7460 2467 2466 1465 a46 1I6 2a6 2 40 2 479 &478
749. 47 70 24675 a474. X473 2472 270 5046 24066 20

762.0 2445 2444 2443 1442 2443 449 2439 2436 1432365
7"3.0 2,434 23 Z43 *41430 2429 2426 24427 2420 2425
754.0 p*2 2423 242 &211 2420 2419 2437 2410 2415 2434
755.0 24313 24)p 143 !040 2409 2406 2407 2406 2405 2404
715,.0 2403 P402 &401 A400 2396 2397 1396 p395 S394 1393
7S7.0 2391 2391 &39C 2369 1386 R307 23060 .36 364 2363
756.0 US&6 2301 2360 2376 237 23876 2375 2374 8373 23472
759.0 23v1 2370 a369 2306 2367 2360 2345 2344 1303 &301

700.0 23603 2300 23456 2357 2356 2356 23514 2353 a362 2391
703.0 2350 2349 &34 2347 &340 834S 2344 2343 2342 VA,
702. 1340 2339 2 337 2336 2 335 2334 2 333 2 332 2331 2330
67&3.0 2329 1326 2327 2320 136 2325 R314 23:3 1322 2321 8380

704.0 3139 2336 2337 *.310 2334 a2313 2332I 2333 2330 239
745.0 2306t 2307 1300 P305 234 S303 23 2 2303 2 300 Raj9
700.0 2P98 2297 2296 2295 2294 *293 a&I26g604 Rs707.0 2261 2286 R2865 P264 2203 8262 IRS61 "260
76060 12277 2276 22P75 1214 2273 2272 1973 1270 116799 21709.0 R220 2265 2204 P263 22:2 2203 :200 2259 Base 2267

770. 2156 les5 224 253 225 225 a2250 929 246 2247
773.8 2240 245 2144 224 242 22450 2239 11236 2237 2306*
772.0 2235 2234 2133 2232 2X31 2230 2229 IN:6 2aa27 I222773.0 22253 &2p4 2223 2222 2223 2220 2219 2216 2&37 22130
774.0 2&35 2234 2233 2233 2210 2209 2206 2207 2206 RI0S
776.0 2204 2&03 2202 2201 1200 2499 2396 2397 2390 2395
770.0 P19, 23193 2392 2393 23190 83696 16 236 23060 236
777.0 a2364 2 63 2363a 2360 2379 2376 2371? 13870 2375s 2374

776.0 2373 2161 23731 2370 2359 2136 2157 2156 2155 2304

760.0 21133 35 2151 2349 2346 2346 2345 2144 2343
763.0 pi4p 11451 Z340 2218 8336 2137' 2136 2135 2334 1133

790.0 ?120511 10 2049 2046 2047 2040 2045 2044 20410*203
793.0 &2234I 10 2039 &06t0ie23 2036 20346 2033 2032 2013

79.0 1030 2029 202 2097 R0O0 21065 2024 203 202232
793. 0 20* 201 a03 203a917 2090206 2034 2093 &0932 a
794.:0 200 2C9 206 207 20 2005 204 200 2002 *0

7960 200 090& 3997 3990 39019 93 39 93 o990
797.0 399 96 9770 390 939:o75 20766 39873 2072 397 3970
7940.0 39709 3970 26068 397 390 305 3904 39035 2906 2063 3900
769. 0 39 259 toss 398' &950365 195 54 39 53 2952 pos395

70:00 1859 398 3 47 594 394044 20.43 394343 3940
603.0 1939 3996 1839 37 3930 393 1395 2034 &0933 2902323 2393
60 72.0 0392 3&O8 3927 392 392 25 2924 a92 19 222 3921192
6793.0 3930 R9l: 39377 3936 0 395s93 3013 01932 3i 3901
604.0 3090 209 3906 39 07 392305, 29005 300 0 390 NOR 39001
6"0.0 3009 3696 3697 1969 1 395O 3694 3693 3692 1693 36190
9600. 3989 3965 3667 39660 3665 1664 169.3 1962 1901 3660
69070 1979 3676 3677 1976 1975 1974 3673 1672 1971 3970
96060 3 609 19608 39607 3600 19605 3884 19360 360e 300 3060

609.0 36.99 368 36a157 3656 3655 36954 3653 3952 19!- 1 3650

60.:0 3849 3648 1947 384 364 3644 3643 3642 3643 3640
613.0 3699 3636 36 37 19363 3635 193634 36933 9382 1301 36930
632. 0 3629 1920 a 627 3920 36* 964 362: 123 1 922 1921 36206033.0 1963 9 31936 3637 3630 3635 3634 363 3 3032 191 3610
634.0 3609 3606 367 3960 360 3604 3803 3602 1901 3600
635.0 3799 179 397 3790 3795 794 793 3792 3793 390
a3. 376 376 37 768A !765 364 373 37 3783 376637.0 3779 3776 3777 31776 1775 3774 17713 1772 a3773 3718700
606.0 370 376 30 70 30 7463 162 361 13700

619.0 1379 8385 1377 1375 163S 1354 1373 1372 1371 1370
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GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 r. 0.9

820.0 1746S 748 3747 1746 3745 744 3743 3742 3742 7741
823.0 1740 1739 1738 1737 1736 .735 3734 3733 3732 1733
822.0 3730 &729 1728 1727 3726 1725 1724 17S3 1722 1721

823.0 17?0 1719 1718 1717 1716 V/15 1714 1713 1712 1711
824.0 1710 1709 1708 1707 1706 1705 1704 1703 1702 1701

825.0 1700 1699 1698 1697 1696 1695 1694 1693 1692 1691
826.0 1690 1689 1688 1687 1686 3685 1684 1683 1682 1681
827.0 1680 1671 1679 1678 1677 1676 1675 1674 1673 1672

328.0 1671 1670 1669 1668 1667 1666 1665 1664 1663 1662

829.0 1661 1660 1659 1658 1657 1656 1655 1654 .653 1652

830.0 1651 3650 1649 1648 3647 1646 1645 1644 1643 1642
831.0 1641 1640 1639 1638 1637 1636 3635 1634 1633 1633

832.0 1632 1631 1630 1629 1628 1627 1626 1625 1624 1623
833.0 1622 3621 1620 1619 1618 1617 1616 1615 1614 1613834.0 3612 1633 3630 1609 1608 1607 1606 1605 1604 1603

835.0 1602 1601 1600 1599 1598 1597 1596 1595 1595 1594
836.0 1593 t592 1591 1590 1589 1588 1587 1586 1505 1584

837.0 1583 1582 3583 1580 1579 1578 1577 1576 1575 1574

838.0 1573 1572 1571 1570 369 3568 1567 1566 1565 1364

839.0 1563 1562 1561 3561 3559 3558 3557 3556 1555

840.0 1554 1553 1552 1551 1550 1549 1548 1547 1546 1545
84130 1544 1543 1542 1541 1540 1539 1538 1537 1536 1535

842.0 1534 1533 1532 1531 1530 1530 1529 1528 1527 1526

843.0 1525 1524 1523 1522 1521 1520 1519 1518 1517 1516

844.0 1515 1514 1513 1512 1533 1510 1509 1508 1507 1506

845.0 3505 1504 1503 1503 1502 1501 1500 1499 1498 1497

846.0 1496 1495 1494 1491 1492 1491 1490 1489 1468 1487

847.0 1486 3485 1484 3483 1482 1481 1480 1479 1478 3477

848.0 1477 1476 1475 1474 1473 1472 1471 1470 1469 1468

849.0 1467 1466 1465 1464 1463 1462 1461 1460 1459 1458

850.0 1457 1456 1455 1454 1453 1452 1452 1451 1450 1449

85310 1448 1447 1446 1445 1444 1443 1442 1441 1440 1339

852.0 1438 1437 t436 1435 1434 1433 1432 1431 1430 1430

853.0 1429 1428 1427 1426 1425 1424 1423 1422 1421 1420

854.0 3419 1418 1417 1416 1415 1414 !413 1412 1411 1410

855.0 1409 1408 1408 1407 1406 1405 1404 3403 3402 3401

856.0 1400 1399 1398 1397 1396 1395 3394 3393 3392 331

857.0 1390 1389 1388 1387 1387 1386 1385 3384 1383 1382

858.0 1381 1350 1379 1378 1377 1376 1375 1374 1373 1372

859.0 1371 1370 1369 1368 1367 1367 1366 1365 1364 1363

860.0 1362 3361 1360 1359 1358 1357 1356 1355 1354 1353

861.0 1352 1353 1350 1349 3348 1348 3347 3346 3345 3344

862.0 1343 1342 1341 1340 1339 1338 1337 1336 1335 1334

863.0 1333 1332 1331 1330 1330 1329 1328 1327 1326 1325

864.0 1324 1323 1322 1321 1320 1319 1318 1317 1316 I3l5

865.0 1314 1313 1312 1312 1311 1310 1309 1308 307 1306

866.0 1305 1304 1303 302 3301 300 3299 3298 1297 1296

867.0 1295 1295 1294 1293 1292 1291 1290 1289 1288 3287

868.0 1286 1285 1284 1283 1282 1281 1280 i279 1278 1218

869.0 3277 1276 1275 1274 1273 1272 1271 1070 1269 12k.8

870.0 3267 1266 1265 3264 3263 1262 1262 1261 1260 1259

871.0 1258 1257 1256 1255 1254 1253 1252 1253 1250 3249

872.0 1248 1247 1246 1246 1245 1244 1243 1242 1241 124"C

873.0 1239 1238 1237 1236 1235 1234 1233 1232 1331 1231

874.0 1230 1229 1228 1227 32ý., 1225 1224 1223 1222 1221

875*0 1220 1219 1218 1217 1216 1215 1215 1214 1213 12.

876.0 1211 1210 1209 1208 1207 1206 1205 1204 1203 1202

877.0 1201 1201 1200 1199 1398 1197 1196 1195 1394 1193

878.0 1192 1191 1190 1189 1388 1187 1186 1!0Z 3385 3164

879.0 1183 1182 3381 3380 1179 1178 3377 1176 i175 1174

880.0 1173 1172 1172 1171 1170 :,ov 3368 1167 1366 11.65

883O0 1164 1163 1162 1161 '!L, 1359 1159 1158 1157 1156

882.0 1155 1154 1153 11 151 1150 1149 !148 1147 1146

883.0 1145 1145 3t~l 1143 1142 1141 1140 1•.39 1138 1137

884.0 1136 11t, 1134 1133 1132 1132 133 1,. tc 1129 1128

885.0 !33• 26 3325 324 323 3322 321 3;?0 t131. 3319
0660 3338 337 116 3335 3l4 1113 1132 11311 1110 1109

887.0 3108 1107 1106 1106 1305 1104 1103 1102 1101 1100

888.0 1099 1098 1097 1096 3045 1094 3093 1093 1092 1091

889.0 1090 1089 3088 1087 1086 1085 1084 1043 3082 1081

890:0 1081 380 3079 3078 1077 1076 3075 1074 1073 3072
89130 1071 070 1069 1069 3068 3067 1068 3065 1064 1063

892.0 3062 1061 3060 1059 1058 1057 157 3056 1055 1054

893.0 3053 1052 1051 1050 1049 1048 1047 1046 1045 1045
894.0 044 1043 1042 304s 1040 1039 3038 103%, 1036 1035

895.0 1034 1033 1033 1032 1031 1030 1029 1028 1027 1026

896.0 3025 3024 1023 1022 1022 1021 3020 ;019 1018 1017

897.0 l0o6 1015 1014 1013 1012 3033 1031 3010 1009 1008
898.0 1007 1006 1005 1004 1003 1002 3001 1000 999 999

899.0 998 997 996 995 994 993 992 991 990 989

900.0 988 988 987 986 985 984 9g3 982 981 980
901.0 979 978 978 977 976 975 974 973 972 971
902.0 970 969 968 967 967 966 965 964 963 962

903.0 963 960 959 958 957 956 956 955 954 953

904.0 952 951 950 949 948 947 946 946 945 944

905.0 943 942 941 940 939 938 937 936 935 935

906.0 934 933 932 931 930 929 928 927 926 925

907.0 925 924 923 922 921 920 919 918 917 916

908.0 915 915 914 913 912 911 910 909 908 907

909.0 906 905 905 904 903 902 901 900 899 898

910.0 897 896 895 895 894 893 892 891 890 889
931.0 888 887 886 885 885 884 883 882 881 880

912.0 879 878 877 876 876 875 874 873 872 873

913.0 870 869 868 867 866 866 865 864 863 162

914.0 861 860 859 858 857 856 856 855 854 853

915.0 852 851 850 849 848 847 847 846 845 844

916.0 843 842 841 840 839 838 838 837 836 835

937.0 834 833 S32 831 830 829 828 828 827 126
918.0 825 824 823 822 821 820 819 839 838 037

.919.0 816 815 814 813 812 b33 830 830 809 808



TABLE M1 - Continued 191

GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

P.mb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

920.0 807 06 B05 604 603 602 601 801 600 799
923.0 798 797 796 795 794 793 792 792 791 790

922.0 789 788 787 78 785 704 763 783 762 761
923.0 780 779 778 777 776 77S 75 7174 773 772

924.0 771 770 769 768 767 766 766 765 764 763

925.0 762 761 760 759 758 757 757 756 755 ?5*
926.0 753 782 751 750 749 749 748 747 7*6 745

927.0 744 7%3 742 741 740 740 739 738 737 736

926.0 735 734 733 732 732 731 730 729 728 727

929.0 726 725 724 724 723 722 721 720 719 716

930.0 717 766 715 715 714 713 712 711 710 709

93130 708 707 707 706 70 704 703 702 701 700

932.0 699 689 698 697 696 695 694 693 692 691

933.0 691 690 689 668 687 666 685 684 683 683

934.0 682 681 660 679 676 677 676 6/5 675 674

935.0 673 672 671 670 669 66B 667 667 666 665

936.0 664 663 662 661 660 659 659 658 657 656

937.0 655 654 653 652 651 651 650 649 648 647

936.0 646 645 644 643 643 642 641 640 639 630

939.0 637 636 635 635 634 633 632 631 630 62)

2 623 622 621

4100 6 614 613 613

942.0 611 610 609 608 607 606 605 605 604 603

943.0 602 601 600 599 598 597 597 596 595 %94

944.0 593 592 591 590 590 509 588 567 586 56a
945.0 584 503 583 582 531 So 579 578 577 576

946.0 575 573 574 573 572 571 570 569 568 566

947.0 567 566 565 564 563 562 561 %63 560 559
948 0 Sge 5-57 556 555 55t 553 953 552 551 550

949.0 549 586 547 546 546 545 54* 543 542 541

59 5309 516 35 54532

950. 531 30 a 532
052.0 523 522 521 520 519 5S8 538 517 536 535

953.0 514 513 512 5s1 511 510 509 506 507 506

954.0 505 504 504 503 502 501 500 *99 498 497

955.0 497 496 4*9 494 493 492 491 490 490 489

956.0 488 487 486 485 484 483 483 482 481 480

957.0 479 478 477 477 '76 475 47* 473 472 471

958*O 470 470 469 468 467 466 465 464 463 463

9S9.0 462 461 460 459 458 457 456 456 455 454

960.0 *53 452 451 5 50 449 4*8 447 46 445

93.0 444 443 443 441 440 439 430 '37 43*

962.0 436 435 434 433 432 431 430 *30 *29 428

963.0 427 426 425 424 423 423 422 421 420 419

96400 418 417 417 416 415 414 413 4*2 411 410

965.0 410 409 408 407 406 405 *04 404 403 402

966.0 *01 400 399 396 397 397 396 395 394 393

967.0 392 391 391 390 389 388 387 386 385 365

960.0 384 363 382 381 380 379 378 378 377 376

969.0 375 374 373 372 372 371 370 369 368 367

970.0 366 366 365 364 363 362 361 360 360 359

971.0 358 357 356 355 354 353 353 352 351 350

972.0 349 348 347 347 346 345 344 343 342 341

973.0 341 340 339 338 337 336 335 335 334 333

974.0 332 331 330 329 329 328 327 326 325 324

975.0 323 323 322 321 320 319 318 317 317 316

976.0 315 314 313 312 311 311 310 309 3086 37

977.0 306 305 305 304 303 302 301 300 99

976.0 298 297 296 299 294 293 293 292 291 &)0

979.0 289 286 287 267 286 285 264 263 282 261

20.0 263 20 279 78 277 277 275 27* 273

96020 263 2 1 2 69 269 227 266 265 264

98200 263 263 262 261 260 2S9 258 2S7 257 256

983.0 255 254 253 232 251 251 250 249 248 247
984.0 246 246 245 244 243 242 241 240 240 239

965.0 238 237 236 235 234 234 233 232 231 230
98660 229 22a 228 227 226 225 224 223 223 222

967.0 •21 220 219 236 217 217 216 215 214 213
98800 212 ?11 211 210 209 208 207 206 T06 205

989.0 204 203 202 201 200 200 199 196 197 196

990.0 195 395 19* 193 392 393 199 366
93.0 367 186 365 184 83 383 62 313980 379

992.0 178 178 177 376 175 174 373 172 172 171

993.0 170 164, 368 617 367 66 165 164 163 162

994.0 163 361 160 159 358 357 156 156 155 194

95".0 153 152 151 151 350 139 148 147 146 145

996.0 145 144 143 142 141 140 140 139 136 137
997,0 136 135 134 134 133 132 131 130 129 129

998.0 128 127 126 125 124 124 !23 122 121 120
999,0 119 its Its 117 1l6 i15 114 113 113 112

1000.0 111 110 109 108 Ion 107 106 105 104 103
I010 102 102 101 100 99 98 97 97 96 9

1002.0 94 93 92 92 91 90 69 66 87 87
1003.0 86 8-3 84 63 82 8 81 at0s 79 78

1004.0 77 76 76 ?S 74 73 72 71 71 70
1005.0 69 6a 67 66 66 65 64 63 62 61
1006.0 61 60 59 56 57 56 56 55 54 53

!007J0 I2 51 50 so 49 48 47 46 45 49

1008.0 44 *3 42 41 40 40 39 38 37 36
1009.0 35 35 34 33 32 31 30 3o 29 as

1010.0 27 2 23 25 24 23 22 21 a so
0 110 19 1116 is 15 14 13 1I1

1012.0 30 30 9 a 7 6 5 5 4 3
1013,0 2 1 0 -0 -1 -2 -3 -4 -5 -9

1014.0 -6 -7 -8 -9 -10 -10 -11 -32 -13 -1410LS.0 -15 15 -16 -17 -to 19 -Z :20 -21 -as
1016.0 -23 -24 -25 -25 -26 -27 -2929 -30 :30

1017.0 -31 -32 -33 -34 -34 -35 -36 -37 -30 -39

1013,0 -39 *0 -41 -42 -43 -44 -44 -*5 -46 -47

101900 -48 -49 -49 -50 -51 -52 -53 -54 -54 -- 8



192 TABLE 2T - Continued

GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

Pm. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1070.0 -56 -57 -58 -59 -59 -60 -61 -62 -63 -63

1021.0 -64 -65 -66 -67 -66 -60 -69 -70 -79 -72

1022.0 -:3 -73 -74 -3s -76 -77 -78 -78 -79 :82
1023.0 -81 -82 -63 -83 -64 -85 -86 -87 -87
1024.0 -89 -90 -a -95 -92 -93 -94 -95 -98 -97

1025.0 -97 -98 -99 -100 -101 -101 -102 -103 -104 -105
10256.0 -106 -106 -107 -308 -309 -310 -331 -313 -:i3 -133

10E7.0 -334 -315 -335 -116 -137 -118 -119 -120 -120 -123

0R6.0 -322 -123 -124 -it5 -125 -126 -127 -328 -129 -129

3029.0 -330 -131 -132 -133 -134 -134 -135 -336 -137 -338

- -4 142 -143 -- 43 -144 -14 -46

-339 :8 -47"1 :1394 I:-1 :-53 -154
18301:8 :31 -3404 :143 5

1032.0 -1355 -1356 -157 -157 -1358 -59 -360 -161 -161 -162

3033.0 -363 -164 -365 -386 -:66 -167 -168 -369 -170 -170
1034 0 -71 7 -73 -874 -33 -74 -84 -3 -18 -187

1034.0 -137 -170 -181 -182 -183 -174 -184 -177 -78 -179

1036.0 -138 -188 -189 -190 -191 -192 -193 -193 -394 -195

1037.0 -396 -197 -197 -198 -199 -200 -20 -2 -203
3038.0 -204 -205 -206 -206 -207 -208 -209 -210 -211 -233

10.9.0 -212 -213 -214 -215 -215 -216 -237 -218 -239 -220

:JJ3:22 :225 -26:6
3042.0 -237 -237 -238 -239 -240 -241 -242 -242 -243 -24^

1043..0 -245 -246 -24t -247 -246 -249 -250 -250 -253 -252

1044.0 -253 -254 -255 -255 -256 -257 -258 -259 -259 -260
3045.0 -263 -262 -263 -263 -264 -265 -266 -267 -287 -268
1046.0 -269 -270 -271 -272 -272 -273 -274 -275 -276 -276

1047.0 -277 -278 -279 -2280 280 -283 -282 -26i -264 -285

1048.0 -265 -286 -287 -288 -289 -289 -290 -291 -292 -293

1049.0 -293 -294 -295 -296 -297 -297 -298 -299 -3ýJ0 -301

1050.0 -302 -102 -3C3 -304 -305 -306 -306 -307 -308 -3091051,0 -310 -310 -311 -312 -313 -314 -3 4 -3 5-3 631

1052.3 -318 -318 -319 -320 -321 -322 -323 -323 -324 -325

1053.0 -326 -327 -327 -328 -329 -330 -333 -331 -332 -333
1054.0 -334 -335 -335 -336 -337 -338 -339 - 3 39 -340 -343

3056.0 -30 -53 -2 -52 -5 -3546 -355 -346 -346 -357
1055.0 -342 -343 -343 -344 -345 -346 -347 -348 -345 -34910S6.0 -350 -13•1 -352 -352 -J53 -354 -355 -36 -364 -365

3057.0 -358 -359 -360 -360 -361 -362 -363 -364 -364 -385
3058.0 -366 -367 -368 -368 -369 -370 -371 -372 -372 -373

1059.0 -374 -375 -376 -376 -377 -378 -379 -380 -380 -

3060:0 -382 -383 -384 -384 -385 -386 -387 -388 -389 -369

1061.0 -390 -391 -392 -393 -393 -394 -395 -096 -397 -397
1062.0 -398 -399 -400 -401 -401 -40" -403 -404 -405 -405
1063.0 -406 -407 -408 -409 -409 -430 -413 -432 -423 -423
3064.0 -414 -435 -416 -417 -417 -418 -419 -4•0 -423 -429
3065.0 -422 -423 -424 -425 -425 -426 -427 -437 -429 -429

3066.0 -430 -431 -432 -433 -433 -434 -435 -438 -437 -437

1067.0 -438 -439 -440 -443 -443 -442 -443 -444 -445 -445
3068.0 -446 -447 -448 -448 -449 -450 -451 -452 -45 -453
1069.0 -454 -455 -458 -456 -457 -458 -459 -460 -460 -461

:462 -463 :464 -464 -465 466 467 -468 -468 -469
-470 -471 47 -472 473 -474 -475 -476 -476 -477

1072.0 -478 -479 -480 -480 -403 -482 -483 -484 -484 -465

1073.0 -486 -487 -487 -488 -489 -490 -491 -49i -492 -493

1074.0 -494 -495 -495 -496 -497 -498 -499 -499 -500 -509

1075.0 -502 -S03 -503 -504 -505 -506 -507 -507 -506 -509
307650 -530 -533 -533 -532 -513 -514 -514 -515 -516 -537
1077.0 -518 -8 -59 -50 -52 52 5 -523 -524 -525

O07SMO -526 -526 -527 -528 -529 -530 -530 -53t -532 -533

1079.0 -533 -- 34 -535 -536 -537 -537 -538 -539 -540 -541

3080.0 -541 -542 -543 -544 -545 -545 -546 -547 -548 -548

1083.0 -549 -550 -553 -552 -552 -553 -554 -555 -556 -556
1. 5 S 8- 6 -562 -563- 63- 4

1092.0 -557 8 -559 -b60 -560 -5633 -5
1083.0 -565 -566 -567 -567 -568 -569 -570 -571 -557 -572

3084.0 -573 -574 -575 -575 -576 -577 -578 -578 -579 -580

1085.0 -581 -582 -582 -583 -584 -585 -586 -586 -587 -568

1086.0 -589 -589 -590 -591 -592 -593 -593 -594 -595 -596

3087.0 -597 -597 -590 -599 -600 -601 -603 -602 -603 -604

1088.0 -604 -605 -606 -607 -608 -608 -609 -610 -611 -6bi

1089.0 -612 -613 -614 -615 -615 -616 -617 -618 -619 -619
4 :6 62 :62

:2-8 -622 -623 -62 -62 - -86 -627

1 0 .0 -628 -630 -630 -631 632 63 - 63

1092.0 -636 -637 -637 -636 -639 -640 -641 -641 -64

3093.0 -644 -644 -645 -646 -64.' -648 -64. -649 -650 -65

1094.0 -651 -652 -653 -654 -655 -655 -656 -657 -65 -859

1095.0 -659 -660 -661 -662 -662 -883 -664 -665 -666 -663
3096.0 -'667 -668 -669 -669 -670 -671 -672 -673 -673 -674

1097.0 -675 -676 -676 -677 -678 -679 -680 -680 -603 -682

1098.0 -683 -684 -684 -685 -686 -687 -687 -688 -689 -890

1099.0 -691 -693 -692 -693 -694 -694 -895 -696 -697 -965

3300.0 :69 :699 -70Q -701 -701 -702 -703 -704 -705 -70511a -711 -612 -712 -713

3303.0 -706 -707 -702 -706 -709 -710 -73 -72-7
3102.0 -714 -715 -715 -716 -717 -718 -719 -719 -720 -723

3303.0 -722 -72 :-723 -724 -725 -726 -726 -727 -726 -729

1104.0 -729 -730 -733 732 -733 -733 -734 -735 -736 -736:740• -741 -742 -731 -743

1105.0 -737 -738 -739 -740 -740 -745 -742 -743 -743 -744
3306.0 -745 -746 -746 -747 -746 -749 -750 -750 -753 -752
1107.0 -753 -753 -754 -755 -756 -757 -757 -758 -759 -760
1108.0 -760 -763 -7S4 -763 -764 -764 -765 -766 -767 -767

1109.0 -76d -769 -770 -771 -771 -772 -773 -774 -774 -775

3330.0 -776 -777 -777 -778 -779 -708 -781 -783 -762 -703

33.0 -784 -764 -785 -768 -767 -786 -780 -789 -790 -791
3332.0 -793 -792 -793 -794 -794 -795 -796 -797 -796 -796

113330 -799 -600 -803 -801 -60? -803 -804 -:04 -805 -60811340 -607 -606 -080 -009 -630 -819 -833 -832 -833 -34
3335.0 -795 -635 -763 -637 -636 -036 -839 -820 -803 -623

1133.0 -722 -02 -04-2 62 36 -2 -a28 -02 3069

3137.0 -630 -833 -633 -832 -633 -834 -835 -835 -836 -837
3133.0 -036 -838 -6340 -643 -341 -642 -843 -844 -845

1119.0 -4 - -846 -847 -646 -846 -649 -650 -685 -- 53 -852

-
i. 

n......,..~M .. *t



TABLE MT - Conti,,,,ed 193

GEOPOrENTIAL ALTITUDE IN METERS as a ft.,ction of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

.,2.0 -853 -:54 -ass -. 56 -. 57 -. 55 -88 -09 -

[120 -866 -863 -0862 -663 -6. -6n " -666

1122.0 -868 -869 -670 -g71 -871 -872 -0
1123.0 -876 -677 -677 -878 -079 -no6 -66 -862 -602 -003
III4.0 -884 -884 -885 -886 -607 -887 -I8s -869 -890 -390
225.0 -893 -892 -893 -594 -694 -. 95 -i9 -697 -697 -098

It26.0 -899 -900 -900 -903 -902 -903 - -901 -904 -905 -906

1127.0 -907 -907 -900 -909 -910 -910 -931 -932 -933 -933

1126.0 -914 -915 -916 -916 -917 .. -9 -939 -920 -920 -921

1129.0 -922 -923 -923 -924 -925 -926 -926 -927 -928 -929

1130.0 -929 -930 -931 -932 -932 -933 -934 -935 -936 -936

31.0 -937 -938 -939 -939 -940 -941 -942 -942 -943 -944
12320 -945 -945 -946 -947 -948 -940 -949 -950 -95 -:952
3133.0 -952 -933 -954 -955 -955 -9 -957 -958 -95a -959

1134.0 -960 -961 -963 -962 -963 -964 -964 -965 -966 -967

113500 -967 -968 -969 -970 -971 -973 -972 -973 -974 -974

1336.0 -975 -976 -977 -977 -978 -979 -960 -900 -981 -902

j.37.0 -983 -983 -984 -965 -966 -906 -97 -908 -969 -909
3338.0 -990 -991 -992 992 -993 -994 -995 -996 -996 -997

2159.0 -998 -999 -999 -1000 -1001 -1002 -1002 -3003 -2004 -2005

3340.0 -1005 -3006 -1007 -3008 -3008 009 -3030 -2023 -1012 -3032

114200 -3013 -3114 -2014 -0 -2016 -017 -3037 1038 -3039 1020

1142.00 -1020 -1021 -1022 -1023 -1024 -3024 -1025 -1026 -1027 -3027

1143,0 -I0&8 -!029 -1030 -31030 --1031 -1032 -3033 -1033 -1034 -1035

1144.0 -1036 -1036 -1037 -1038 -1039 -1039 -1040 -1041 -1042 -1042

2345.0 -1043 -IC.4 -1045 -104- -1046 -1047 -1048 -1048 -1049 -1050

3246.0 -2053 -1051 -3052 -1053 -2054 -30b4 -2035 -1056 -1057 -iO57

113470 -1058 -1059 -1060 -1060 -1061 -1062 -1063. -063 -3064 -1065
1148.0 -1066 -1066 -1067 -1068 -1069 -1069 -3070 -2071 -3072 -3072

1149.0 -1073 -1074 -1075 -1076 -1076 -1077 -1078 -1079 -1079 -1080

1150.0 -3063 -1082 -3082 -2083 -1084 -1085 -3085 -3086 -IOU? -2088

311530 -1088 -2089 -1090 -1093 -1091 -3092 -2093 -i09' -3094 10958

2252.0 -1096 -1097 -1097 -1098 -1099 -3100 -1100 -1101 -3302 -1303
2353.0 -1103 -1104 -1105 -1106 -110(k -1107 -1108 -1109 *-i109 -3330
11534.0 -113 -2332 -j212 -2233 -3334 -1215 -1315 -1116 -1117 -111,0

115.0 -2328 -3229 -220 --12 -2121 -3322 -233 -1234 -1324 -1222
2156.0 -3126 -2226 -1127 -1328 -2129 -1229 -1230 -1133 -3132 -1132
3257.0 -3133 -2334 -1135 -1135 -1136 -1137 -1138 -i32 -3339 -3140

1159.0 -1148 -3249 -2350 -3350 -1352 -1152 -3253 -3353 -3154 -112S

3260.0 -1126 -I256 -11257 -3125 -11259 -3159 -11360 -1263 -i162 -1362

1126.0 -11363 -1134 -3165 -11365 -1366 -2267 -3168 -3168 -3269 -1370

2362.0 -3372 -1171 -1272 -1173 -1174 -1174 -1175 -1376 -1177 -117?

1163.0 -1178 -1179 -1137 -3180 -1381 -1182 -1382 -3183 -3384 -1385

1640.0 -2285 -2286 -278 -1588 -1138 -1189 -2190 -1192 -1293 -3192

22650 -1193 -3394 -1194 -1195 -1196 -1197 -17 11-398 -1199 -1200

1166.0 -1300 -1201 -1202 -1203 -1127 -12014 -2205 -1206 -120 -1207

1267.0 -1208 -3708 -1209 -1210 -1211 -121 --2 23 -1214 -1212

366.0 -1215 -1216 -12'7 -1217 -1218 -1219 -1220 -2220 -1222 -122

3169.0 -2223 -3223 -1224 -225 -1226 -1226 -1227 -122, -1229 -3229

23702.0 -2231-2 12313 -232 -3233 -323k -1234 -1935 -1236 -1237

2272.0 -1237 -238 -2239 -1240 -3240 -3243 -3242 -3243 -1243 -1244

1172.0 -1245 -1246 -1246 -1247 -1248 -1228 -1249 -1250 -3253 -2251

2373.0 -3252 -1253 -1254 -3254 -1255 -1256 -1257 -1257 -'258 -32922

3374.0 -3260 -1260 -1262 -2262 -1263 -3263 -3264 -3265 -3265 -22661175.0 -3267 -3268 -1268 -3269 -3270 -3271 -1273 -1272 -1273 -3274

217600 -1274 -1275 -1276 -1277 -1277 -3278 -1279 -1280 -3200 -1201

2277.0 -2282 -iaea -3283 -1284 -285 -1285 -1286 -1287 -1288 -1238

2178.0 -2289 -1293 -1293 -3292 -1292 -1293 -294 -294 -1295 -12496

1179.0 -2296 -2297 -3298 -1299 -2299 -3300 -1301 -2302 -2002 -2303

1380.0 -2304 -1305 -1305 -1306 -1307 -1307 -1308 -1309 -1320 -1320

138130 -3251 -3122 -1323 -1313 -1234 -1325 -2316 -1356 -1337 -2326

362.0 -1319 -3329 -1320 -3321 -3322 -1322 -3323 -334� -1324 -1325

1830.0 -3260 -1232 -123 -1228 -3329 -23 30 -133 -3331 -3332 -1332

1324.0 -1333 -1234 -1335 -12335 -133 -1337 -1338 -3338 -3339 -3340

1135.0 -1334 -1342 -1342 -1343 -1343 -1344 -1345 -1346 -1346 -1347

1360.0 -3340 -3349 -1834 -130 -1352 -1352 -1352 -1363 -1354 -1354

1387.0 -31355 -1356 -1357 -1357 -12358 -1359 -1360 -1360 -136 -1362

1380.0 -1363 -12363 -1364 -365 -12365 -1366 -1367 -1368 -1368 -1369

339.0 -1370 -2373 -2371 -1372 -1373 :3173 -1374 -1375 -1376 -3376

288170 . -131-339 -1390 -3390 7 38

1190.0 :23' -1378 -23 -13279 -12 - 3382 -1382 -1383 -1325319.0 384 -1238 -1386 -13387 -39 33 30 3133 1332 -133.21183.0 -13337 :13 -133 : 39 :14
191800 -33 -1-345 -1395 -1315398

1292.0 -1392 -2392 -1393 -1394 -1395 -1395 -1396 -1397 398 1390

1193.0 -1399 -2400 -3403 -2403 -102 -2403 -343 -13404 -13405 -13406

3194.00 -2340 -1340 -1340 -140 -2409 -1410 -3433 -3433 -3432 -2433

1195.0 -1424 -3414 -3415 -1416 -17 --1427 -1428 -1439 -3419 -1420

396.0 -2421 -13422 -1422 -1423 -13424 -1425 -1425 -1426 -13427 -13427

1197.0 -3 -2433 -432 -1433 -3433 -3434 -3435

1198.0 -1435 -1436 -1437 -1438 -1438 -3439 -1440 -1414 -1443 -3442

1199.0 -1443 -1443 -1444 -1445 -1446 -1446 -1447 -1448 -3449 -1449



774
194 TABLE MV - Concluded

GEOPOTENTIAL ALTITUDE IN METERS as a function of PRESSURE IN MILLIBARS

Pmb 0 I 2 3 4 3 6 7 8 9

1200. -1450 -1457 -1464 -1472 -1479 -1468 -1493 -1501 -1500 -15151:10 -1522 -1530 -2537 -1544 -15-1 -1558 -1565 -1573 -1580 -158712200 -1594 -1601 -1608 -1616 -1623 -1630 -1637 -1644 -1651 -16581230. -1666 -1673 -1680 -2687 -1694 -1701 -1708 -1715 1722 -17291240. -736 -1744 -1751 -1758 -1765 -1772 -1779 -1786 -1793 -18001250. -18C7 -1814 -1821 -1828 -1835 -1842 -1849 -1856 -1863 -IQ70
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lABLE 3

GEOPOTENTIAL ALTITUDE IN FEET as c function of PRESSURE IN MILLIBARS
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GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS
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GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS
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104.0 92267 ;t 9 52167 521467 52127 51919,080 52058
a xS47 SS117 ZIS07 12187

10500 5 064 46 a 09 1969 51969 51949 51930 1990
loto 71 51651 51831 51812 51792 51773 51753 51734 51714 51695
10 0 ll:79 51656 51636 51617 51598 51578 51559 51340 5 1 520 51501
10600 51482 51463 91443 51424 31405 513" SIZ67 51347 SiUS 51309

10900 51290 91271 51252 51933 51214 51195 51176 51157 5t138 51119

43 ISZ87 g8918 949 10932
1102 Wil 16312. 11856 55 olarl SUSTI 0 7 1 558762 074

11 2*0 30725 50707 506" 50"9 506SI 50632 50614 50596 50577 50559
113*0 50940 SOM L10 90503 50645 50467 504" $0430 50412 50393 50375

11400 90307 50339 90320 50302 502" 5U2" 50248 5OP30 50211 50193

11960 50175 50157 50139 50121 50103 50065 50067 50049 50031 50013

116 499" 49977 k 9959 49941 49923 49906 49666 49a70 49852 49634
0 49016 49799 49781 49763 49745 49780 49710 49692 49675 49657

11600 440639 49622 4960A 49507 49569 49551 49534 49516 49499 49461
t1too 494" 49446 49429 49411 493941 49377 49359 49349 49384 49307
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TABLE 3M- Continued

GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSUE IN MILLIBARS

P, mb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 C.? 0.8 0.9

.0 480 481 4 5 49233 49820 490 49166 49169 493653 49134
110:S 4,aii0 3430 :;1!3 49065 494 90W 49014 46997 496
183.0 40946 46989 40938 46895 46 70 463 464 462 460"3830 4:77 463 474 467a 470 46692 46671 4:6565 6641 48684
384.0 46607 46593 46574 4655 460 46524 4659 7 6490 46474 447
385.0 46440 46424 46407 46390 46374 46357 46321 46324 46306 4.68 3
111690 46876 46856 46848 46885 46809 44198 46176 48159 46143 46186

38.1430 46094 48077 46061 46045 467p6: 46012 47996 47979 47963
38S.0 4797 47931 :79941 47696 4706 476 47650 47633 47637 460

3ag9.0 47765g 47769 47753 47737 47781 47705 47666 47672 47656 4764

4;: If 22 4~ 47i 473413 47497 14

333.0 47307 47291 47875 478159 47k44 473 47832 47197 47,111 473bs
1333.0 47350 471334 47136 47103 47007 47072 47056 47040 47085 47000
134. 46994 46976 46963 .46947 46932 46916 46901 46665 46670 46655
335.0 4"639 46684 4"606 46793 46778 46762 46747 46738 46716 46701
336.0 46664 46670 46658 46640 46824 &6609 46594 46579 46564 44544

337.0 46533 46536 46503 46466 46478 46457 464-#2 46427 46412 46397
133.0 463681 46367 46358 46337 46388 46307 46892 46217 46262 46847

39' 46838 46837 46808 46367 46172 463157 46142 463 7 46132 46097

:4. 66 66 6013 46036 60 46006 .59493 45979 439464 4594

343.0 45934 4590 455 4560 6 4566 4566 45633 4567 4560

3143. 45767 45773 45756 45743 45729 45734 45700 45665 45670 45606

343.00 45643 45687 45618 45596 *6583 45569 45554 45540 45525 45511
144.0 45496 453462 45461 45453 45439 45484 45410 45395 45363 45367
145:0 45358 45336 45384 45309 45295 45863 45866 15852 45383 45884

34C 45209 45195 45381 45367 45158 45933 45124 45330 45096 45061
347.0 45067 -45053 45039 45025 45031l 44997 44903 44966 44954 414940
346.0 44986 414933 44696 44664 44670 44656 44642 44626 44634 44600

349.0 44766 44772 44756 44744 44730 44736 44703 44669 44675 44661

4447 44,633 446&9 465 144592 44576 445 S4~ 44536 44S13

153.0 44371 44356 4C,344 4,4330 44317 44303 44269 44276 4.4362 44R49
530 435 44221 44280 44394 44363 44367 414 440 426 44133I

154.0 44099 44066 44072 44059 44045 444032 44039 44005 4.3992 43970
355.0 43965 43951 43938 439&5 43911 43696 43664 43671 4.4656 43644

356.0 43633 46361 43604 4379t 43776 t~3764 43751 43736 43735 437311
157.0 43698 43665 43672 43656 43645 43638 43619 43605 4,1592 43579I
156.0 43566 43553 43540 43526 43533 43500 43407 43474 43461 43446
1359.0 43435 43482 43409 43395 43368 43369 43358 43343 43330 43317

0 4386591 438543243839 431I 43813 43800 43166
120:8 4? 431 43146 431 4311 4433110 430¶ 43064 43071 43059
168.0 4306 433 430 400 489 498 48969 42956 42943 4&930
363.0 486 48905 428698 42679 42667 428654 48643 448689 426,6 42603
364.0 48790 42776 48765 48753 42740 48737 48714 48702 42869 48677
365.0 42664 42653 49639 4Z686 42634 426~01 43566 43576 42563 48563
366.0 43536 48526 42513 43501 42466 43476 48463 48453 48436 43486
367.0 48413 48403 42366 48376 42364 48351 18339 42326 42333 48301
16600 48269 42277 42864 48858 42240 48837 -ý2215 42203 48390 48376
169.0 42366 42153 42141 42389 43136 48104 48093 42060 42067 42055

1708 03 401 4g& 499 418 7 43945 41933

37043 420 4 70 6197 4394 439
7ý 191 4390 4369 412 4 41872 43660 4164 41 36 43188-4 4312t

3173.0 41600 41767 43775 43763 41753 41739 43787 41715 41703 43693
173.0 416797 43667 41655 41643 43633 43639 43607 41595 41583 4157)
374.0 431559 41547 431535 43583 41511 43499 43467 43475 43464 43458
375.0 41440 431486 41416 43404 43392 41360 41369 41357 41345 41333
376.0 41383 43309 41296 .4312 43274 43268 41250 43239 43887 41215
377.0 41303 43398 41360 43166 43356 41145 41133 41j21 431310 43096
376.0 43066 43074 41063 43053 43039 41086 41016 41004 40993 40961
179.0 40970 40956 40946 40935 40983 40932 40900 40666 40677 40665

160.0 40654 40648 40633 40639 40607 43jr 40764 40773 40764 407 1

1831.0 40736 40787 40735 40704 40698 4 3 4067 40656 4064 4063
168.0 40684 40632 40603 40569 40576 40567 40555 40544 40533 40633l
13630 40530 40496 40467 40,476 40464 40453 40448 40430 40419 40406

*164.0 40396 40365 40374 40362 40331 40340 40329 40317 40306 408195
145.0 40264 40872 40863 40850 40239 40827 40836 40205 40394 40136
366.0 40373 40160 40349 401336 40327 40336 40304 40093 40082 400'1I

367.0 40060 40049 40036 40027 40035 40004 39993 39962 39971 39960
1 68.0 39949 39936 39927 39936 39905 39694 39663 39672 396061 39050

369.0 39631 396828 39637 39606 3979! 39764 39773 39762 39751 39740

390.0 39789 39736 39707 39696 39605 39674 39663 39652 39641 39630

393.0 39680 39609 39596 39567 39576 39565 39554 39543 39533 39583
393.0 39533 39500 39489 39476 39466 39457 39446 39435 39424 39434

393.0 39403 39392 39363 39370 39360 39349 39378 39387 39317 39306
394.0 39895 392865 39874 39363 39258 39342 39831 39220 39230 39399

I95.0 39188 39376 39367 39156 39148 39135 39324 39114 39303 39092
196.0 39068 39073 39061 1".50 39039 39089 39016 39006 36997 38967
397.0 36976 36965 36955 t3944 36934 38983 3691 3890 38692 36663
396.0 366'3t 36660 36550 ~3639 36889 36636 36606 387097 3a877 30776
399.0 36766 36755 36745 36734 36724 36734 36703 38693 36602 38678

3200.0 3668 3653 36644 36630 36620 386630 38599 36569 36578 3656

803.0 38556 36547 36537 36587 365316 36506 36496 36485 38475 38465
808.0 30455 36444 38434 36424 38433 36403 36393 36363 36372 38363
8103.0 30358 36348 36333 36832 36331 36303 36290 36260 368270 36260
304.0 3625 36339 36839 36839 36809 36399 36360 36376 38636 36356
8205.0 3636 361336 36817 36337 36307 36097 38607 36077 38067 36057
101,0 36047 36036 36026 36036 36006 37996 37966 37976 37966 37956
807.0 37946 37936 37926 37936 37906 37896 37666 37876 37666 37656
306.0 37646 37636 37868 37636 37860 37796 37766 37776 37766 37756
809.0 37746 37738 37786 37736 37706 37696 37686 37676 37666 37656

38?: 'L4I 37 1&~ 3 37496 374 a 37479 37469 417i
838.0 37449 37439 37430 37420 37410 37400 37390 37363 37371 37363

833.0 37353 37348 37338 37382 37332 37303 37893 37263 37273 37364
834.0 37854 37844 37234 37885 37835 37205 37396 37186 37176 37367

235.0 37157 37347 37337 37326 37336 37109 37099 .37089 37o6C, 37270
836.0 37060 37051 37043 37031 37022 37032 37003 36993 36963 36 74
83 7.0 36964 36955 36945 36935 36926 36936 36907 36697 36666 36676
836.0 36669 36639 36649 36640 36630 36821 30831 36608 36793 36763
839.0 36773 36764 36754 36745 36735 36786 36736 36707 38697 3"666
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TABLE 2M1- Continued

GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS

P mb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.? 08 0.9

120*0 366?9 36669 36660 36650 36641 36631 36622 36612 36603 36594Skl ,0 36584 36970 36965 36596 36547 36937 36528 3638J 36909 36500
P2200 36490 36481 36472 36462 36453 36443 3643. 164L5 36415 36406
223.0 36397 36387 36378 36369 36359 36390 36341 36332 363a2 36313
224,0 36304 36296 36285 36276 36267 36297 36248 36239 36229 3420
*29900 Z3.23 36208 36192 36183 36174 36145 34156 36146 36137 3SI28

- 126:0 36339 36109 36100 36091 36082 36073 36064 36094 3e0*9 36036
'p 227.0 360*7 36018 36008 35999 35990 35983 35972 35963 3!954 35944

*28.0 35935 3;9&6 35917 35908 35899 35890 3S881 39973 35636 39093

2a9.0 35844 35835 35826 35837 356&8 35799 35789 35780 35771 35762

232.0 35572 39963 35954 3t545 35536 359e7 38918 39909 35500 3S491
233*.0 3542 35473 35464 35455 35446 35438 354*9 354Z0 35433 3540&
234.0 3S393 35384 35375 39366 35357 35348 35339 35330 3532t 353J2
R3560 35303 35294 39266 39277 3526S 35259 35250 35241 35232 35223
*36.0 39214 3O206 39397 35188 35179 35170 35161 35352 35143 3513n
237%0 35126 35137 353108 35099 35090 35081 35013 39064 35095 35046
*3180 39037 39028 35020 35011 35002 34993 34904 34970 34967 34958

!! 239.0 34949 34940 34932 34923 34914 34905 34896 34889 34879 34870

240.0 34861 34853 34044 34835 34826 34808 34809 34800 34791 34703
243.0 34774 34765 34756 34748 34739 34730 :4721 34-13 34704 34695
242.0 34687 3*678 34669 34660 34652 34643 34634 346k6 34611 34608
243.0 3,4600 34599 Z498* 34574 34565 34556 34548 34939 34530 34522
244.0 34513 34904 34496 34487 34478 34470 34461 34453 34444 34435
Z45.0 3ýA:77 34438 34409 34401 34392 34384 34375 34366 34358 34349
246.0 3434J 34332 34323 34319 34306 34298 34289 34283 34272 34263
247.0 34255 34246 342ei 34229 34223 34212 34203 34199 34186 34178
98680 34169 34363 34152 341.,4 34135 34127 34i38 34119 34101 34093
24960 34084 34016 34067 34059 34050 34042 34033 34025 34016 34008
250.0 33999 31993 33982 33974 33965 33957 33948 33940 33931 33923

Moo.0 33914 3j906 33890 33889 33881 33872 33A64 33855 33847 33838
251.0 33830 33822 33813 3380! 33796 33789 33780 337T3 33763 33754
293%0 33746 33738 33729 33721 33712 33704 33691 33607 33679 33670
254.0 3366Z 33654 33645 33637 33629 33620 33612 33604 33595 33587
25.0 33579 Z3370 33562 33593 33545 33537 33528 33952 33512 33503
25660 33495 33487 33478 13470 33462 33454 33445 3343? 334&9 33420
257.0 33413 33404 3339" 33387 33379 33371 :'3362 33354 33346 33338
298.0 333R9 33321 33313 33304 33296 33*88 33280 33271 33263 33959
259.0 :3*47 33238 33230 33222 33214 33206 .3197 33J19 33281 33173

P-60.0 3316* 33196 330d 33140 33132 2.1123 33113 33307 33099 3309k
26310 3308* 33074 3J066 33058 33050 3'.041 33033 330 5 33017 :3009
262.0 33001 33"92 32984 3*976 34968 32960 32992 3U943 32935 322*7
263.0 32919 32933 32903 32895 32887 32870 32070 3Z862 32854 32846
264.0 32830 U2830 32822 3*533 3260b 32797 32789 2Z703 3U773 3276:5
265*0 32757 32749 32741 327132 32724 32716 32708 32700 32692 39604
266*0 32676 326e8 32660 32652 32644 32636 32628 .,z6e0 32612 32603
267.0 32S95 32907 32479 32479 32463 32455 32547 32539 .32531 32523
z6870 32915 32507 32499 32591 32483 324,5 32467 32459 :14291 32443
269.0 3U439 32427 32419 32433 32403 32395 32387 32379 32371 3&363

370-81 3239 '2 Z335 323So 32300 32292 32284

71 31 3J60 6335 0244 32Z36 322 e 3k220 32212 32204
L72.0 37196 :.,!I 32181 U2173 32165 321!7 3C149 3ZI41 32133 32325
273 0 3k137 32109 32303 .32094 3.086 32078 32070 32062 32054 32046
274.0 32038 '203) 32023 32035 32(.07 31999 31991 31983 31975 31968I27Ct0 31960 33952 31944 31936 31928 31921 31913 31905 31897 31689
276.0 31388 31074 351866 318%8 31850 31842 33834 33927 31819 31811
.:77.0 3180t 3379.5 31788 31780 3t772 31764 31756 311,49 31741 31733"l8o0 31723 31717 3M730 31702 "1694 31686 31379 31673 3166j 31659

?79.0 3 648 31640 33632 3ý624 31617 31609 31601 3 593 33586 31576

260.0 31570 31562 31555 3)!547 31539 35393 31524 J1516 31508 31501
233.0 34193 3(485 31477 31470 33462 314"4 31447 31439 31431 31423
20240 31416 31408 31400 31393 31385 33377 33370 3136Z 31334 31347
.283.0 31339 31331 31324 31316 31308 '1301 33203 3*285 31378 31270
2p4.0 21262 33255 33247 31239 31232 3t224 31216 33209 31201 31194
g.39.0 31i8•6 31171 31163 31155 31148 31140 31333 33329 33337
286,0 311.0 33'02 31099 31087 31079 31072 31064 31057 33049 31041
287.0 31034 31026 31019 33033 31004 30996 30988 30981 30973 30966
288.. '0958 -.09,1 30943 30935 30928 30920 30913 30909 3089A. 30890
*23'.0 30863 30875 30867 3086-1 30852 30845 30837 30830 30822 30435

*90.0 30807 30810 30791 30785 30777 30770 3076% 30795 30747 30740
29,0 30732 3072S 30717 307"0 30702 30699 30687 30680 30672 30669
92.0 30697 30650 3064* 30635 30627 30620 30612 30605 J0597 30590

i93.0 30583 30575 30568 30560 10553 30?45 30938 30.30 305A3 30936
"•.60 30508 30501 30493 30486 30478 30471 30463 30456 30449 30^41
195.0 30434 304*6 30419 30412 30404 30397 30389 30382 30375 30367
296.0 30360 30352 30345 30338 "0330 30333 30339 300 30303 30293
297.0 30286 30278 30271 30264 '0296 30ý.49 30242 30234 30227 302c0
298.0 30212 30205 30197 30190 30183 30175 30168 30361 30153 3(346
299.0 3013Q 3013) 30134 30117 30109 30102 30095 30087 30080 30073

S3008 30093 30S43 38936 300143818 3903 2 985 297 29970 29963 .gvs99250 2S941 2 &
302.0 29919 29932 29905 29898 29990 29883 29876 29869 29861 29854
303.0 291'47 29840 29832 29825 29818 29813 29803 29796 29769 29782
304.0 29774 a9767 29760 29753 29745 29738 29731 297*4 29716 29709
309.0 29702 29695 29686 29680 29673 29666 29659 29692 29644 29637
306.) 29630 29623 29636 29608 29601 29594 29587 29580 29957 2tS69
307.0 29558 29551 Z9544 29536 29529 29522 29953 29508 29501 79493
308.0 29486 29479 29472 29465 29458 29450 29443 29436 29429 29422
309.0 29415 29408 29400 29393 29386 29379 29372 29365 29358 29351

310.0 29343 29336 29329 29322 29315 Z9308 29301 29294 29286 29279
311.0 *927* 29*69 29258 P9251 29&44 29237 29230 29223 29215 29208
312.0 29201 29194 29187 29180 29173 29166 29159 29159 29149 291381
3t330 *9130 29123 29116 29109 P9102 29095 29088 29001 29074 29067
314.0 29060 29053 29046 29039 29032 29025 29018 29033 29003 28996
31590 28989 2898a 28975 28968 28961 28954 28947 26940 28933 28926
316.0 299 2893? E8905 28898 28891 28884 28877 28870 28063 2885&
317*0 28849 28842 2883! 28828 28821 28814 28807 28800 26793 26786
31380 *8779 28R77 28765 28798 28751 28744 28737 28730 20793 28716
319.0 *8709 28703 2a696 Z8689 28682 28679 28668 20661 28664 28647

.. . .....



200 TABLE " .- Continued

GEOPOTENTIAL ALTITUDE IN FEET os a function of PRESSURE IN MILLIBARS

p,mb 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0,9

32090 28640 28633 28606 28619 26012 28600 £1598 3099! 20504 R 1087

321.0 *857t 28504 38557 28550 28543 26536 20529 26522 2i:!:

32200 26091 20495 28480 2848! 20474 26467 28460 2*539

300 286401 28405 220302.
323.0 28*32 3642• a64!9 35452 26305 26391 2030 1 08377 337?

2842 646 
28322 26315 j:309 ,4302

32430 234 23?20 26343 l8•36 2829 "84 8133

394.0 28364 283 2826! 28274 28267 26261 28254 28247 840 63

320.0 28 282 28220 2I3 28206 28199 z8192 20115 20179 20171 20105

327.0 28156 20151 28144 28138 28131 2S124 261)7 28110 26104 26097

320.0 28090 £8083 28076 28070 26063 28050 28009 26042 26036 20029

! 329.0 38022 28015 28000 28002 27995 21988 27901 27974 oi900 27905
2?93' 27927 got3 27 14 27907 879 27 3

32,6.0 090• 5780 27? 86 ,7, 282836 969 .7 2 7962

i;3atI02 27866 ?7092 277853 27;40 2777'2 claSS ' 7fl 0
332.0 27819 27812 27805 9 2 777 

27772 27705 27750

333.0 27752 27?45 27738 21731 27725 27 2771- 275 290a 276:13

334.0 27084 27978 27671 27601 2700 2705! 27a4 
7

338.0 37317 27611 27104 27597 27591 27s64 27577 27571 27504 27757

330.0 27551 e754 1 2757 27531 27524 27785 27511 27504 87497 2149!

337.0 27484 37477 27471 27404 2•s7 2745! 27444 27437 2743% 37424
336.0 27417 2741 2 270 2398 27397 J7384 2737 1 737! 27364 27350

239.0 273' 27344 27338 37331 27325 27318 27311 27305 '7290 27*92

340.0 27285 27272 
27229 87232 27628

341.0 27219 27212 27200 2719w 27192 •7!80 27179 27173 27100 27160

343.0 2718 I 2771433 633 27127 2_50 274 27107 27100 27094

343.0 27087 27081 27074 27068 27001 27 4 27046 27041 27035 27020

344.0 27022 27015 27009 27002 26995 209'V £5098 26976 26909 29032

345.0 26950 20950 26943 28937 20930 269 24 20953726911 809041 2097

340.0 2089! 268'4 20878 20871 28 2058 2852 20845 20639 2032

347.0 26820 20819 27813 20800 20800 2731 20787 20780 2

2070! 20754 20748 26746 20735 26728 26722 20471 a729 £07023.2 569 26090 20013 36077 20070 27004 20657 2605! 27466 20033490:02 

1 2 ? 1 . 7 7 
7 0 7 9

34g.0 20503 20496 20490 26483 27476 20470 20404 2045d 20451 264'5

353.0 20438 2o832 20420 20419 28413 20400 20400 20393 26306 20630

354.0 23742 203 20361 200 20355 6995 26390 26336 26330 26323 26397

3 20350 20304 26298 2L%91 26930 22678 26272 20260 as9 25

350.0 20247 20240 26234 2022? .2! 20255 20208 26202 2619 268

357.0 20183 26177 26170 26104 26
58  26251 £0145 22130 20132 261*0

356.0 26119 26113 20107 20100 20094 2 8 270081 26075 26a 79 26062

359.0 26056 26050 26043 26036 2603! 26024 26012 26012 2600 235999

I305.0 256791 25673 25074 25604 267385542 
3~ 25029 256230

300.0 25993 2987 65960 35974 2 0 25961 25955 25949 85942 153

301.0 25930 25924 25917 25911 2590 596 25692 25886 25600 257
302.0 25867 2586! 25854 25848 25842 •583 25029 25823 

25617 95010

3o3.
0  

25604 25798 2579 25785 i 5779 257?3 25707 25760 25754 25740

H34.0 25742 25735 35729 25723 25750 25710 25704 25082 25012 265

350.0 25017 25610 2504 25598 25592 255860 2550 23573 2567 26551

30*0 25554 25548 25542 25536 25530 25523 25)7 25511 25505 25499

S368.0 25492 25486 280 25474 25406 25461 25455 25466 25943 2543,

069.0 25430 ?5424 25418 25412 £5400 25399 25393 25387 25361 2a379

362 
2 5634 26322 21 25336 25332 25325 25359 2531335370 252707 25204261642525661252584

372.0 25345 25239 25233 25227 252 25215 25209 25202 25190 ,:2519
3i5.0 25164 25178 25572 £510 6 05559 26IS3 256 7 2s607 £5135 .1129

: 14.0 25123 25117 25510 25104 0s096 25092 20 0 25060 25074

376.0 2500£ 0 25049 25043 26037 25031 25025 £5019

• ~ ~ 5- 648 64? 
2270 246

370.0 2500! 24994 34988 
24904 29495 24952 24940

36:0 259 296 590 -97 ZG 2 2580 29820 25967

371.0 24940 24934 24927 249211 2595 24909 24903 25893 24691 24080

378.0 24879 24873 24807 25486 285 254849 £4843 24836 2

379.0 34858 246)2 24800 24800 24579 24788 25762 24777 24770 24704

380.0 24758 24752 34746 3474 2 24735 24728 24722 347)0 24709 24703

301.0 24097 24091 24065 24079 24673 2465 7 24601 24055 24049 24043

36•.0 24037 24635 24025 24019 24013 a4o07 £4001 24595 24509 24563

s03.
0  24577 24571 2505 2*559 24553 25485 24541 34535 2529 24523

384.0 34517 24515 £4505 2449w 49 3 4467 24485 34475 24409 2**03365*0 24457 34455 244*5 34439 24533 24427 3442! 2*415 24409 8*403

3000 26 24392 34366 34360 24374 34368 24362 24350 24350 24344

3g760 24338 34332 34320 34320 24354 3*306 34302 24290 24290 £4104

388.0 24278 2*273 25264 24261 24255 £4249 £4243 24937 24235 24225

36790 24519 34213 34207 3420 5 34195 34569 24584 2*178 24572 8*500

36 - 2-4136 
24 130 -5393 253 187 a 4 13s2t

390.0 24100 24254 34546 3.142 25362 
2*158 3451 £407

391.0 24101 095 4089 24083 4077 2071 2 25 2*309 2*0*0

"i392.0 2.02 24030 2*030 24024 2* 2 52700 24001 23995 2390

393.0 23983 33977 33975 3359394 
33942 23930 83930

39: 23928 33978 33952 23907 3390! 23095 23689 23683 53377 23671

395.0 23500 23860 3365* 23684 23642 23830 23830 23025 £3019 23013

396.0 23807 23801 35 23790 374 23776 23772 23706 23700 23755

397.o 2374k 23793 23 ?33 337?5 23720 237514 23708 23702 239

398.0 83090 23065 a3073 23073 33007 2300! e365o 3350 2304* 23632

399.0 23632 23020 23631 23315 23009 23003 23597 33592 23586 23580

300.0 330 
23551 23545 23539 as53* ass 23022

3700 0 2 74 2 66 5066 
249 70 2 3496 24956 2 95

401.0 235161 355! 2s 23499 23493 223*7 
23040

307.0 23*59 23453 23497 241 2335 23430 2342 234189 33*1 Z3*07

"03.0 2340) 23395 3339 3334 23378 33372 23300 23361 233 233

37404.0 3338 s32 33320 23320 6 
3300 33303 237 23

40s.C 23260 33380 33274 33209 33203 23257 2338, 23846 23240 2383*

*00.0 23329 23223 33257 23215 23206 23200 23194 93188 
23183 23577

407.0 23171 23100 23560 23154 23548 243 23537 33)3 23120 23120
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GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS
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743.0 8336 8333 8329 8326 8322 8319 8315 8312 8308 8305
744.0 830• 8298 8294 8290 8287 8283 8280 8276 8273 8269

745.0 8a?.6 8262 8259 8255 8252 8248 8245 8241 8238 8234

746.0 8231 8227 8224 8220 8217 8213 8210 8206 8203 8199

747.0 8196 8192 8189 8185 8182 8178 8175 8172 8168 8165

748.1) 8161 8158 8154 8151 8147 8144 8140 8137 8133 8130

749.0 8126 8123 8119 8116 8112 8109 8105 8102 8098 8095

750.0 8091 8088 8084 8081 8077 8074 8070 8017 8063 6060
753.0 8056 8053 8049 8046 8043 8039 8036 8 0 2 8029 8025

752.0 802.2 C018 8035 8031 8008 8004 8003 7997 7994 7990

753.0 7987 7983 7980 7976 7973 7970 7966 7963 7959 7956

754.0 7952 7949 7945 7942 7938 7935 7931 7928 7924 7921

755.0 7918 7914 7911 7907 7904 7900 7897 7893 7890 7886
756.0 7883 7879 7876 7873 7869 7866 7862 7859 7855 7852

757.0 7848 7845 7841 7838 7834 7831 7828 7824 7821 7817
758.0 7814 7810 7807 7303 7800 7796 7793 7790 7786 7783

759.0 7779 7776 7772 7769 7765 7762 7758 7755 7752 7748

760.0 7745 7741 7738 7734 7731 7727 7724 7721 7717 7714

761.0 7710 7707 7703 7700 7696 7693 7690 7686 7683 7679

762.0 7676 7672 7669 7666 7662 7659 7655 7652 7646 7645

763.0 7641 7638 7635 7631 7628 7624 7621 7617 7614 7611

764.0 7607 7604 7600 7597 7593 7590 75F 7 7583 7580 7576

765.0 7573 7569 7566 7563 7559 7556 75' 7549 754to 7542

766.0 7539 7535 7532 7528 7525 7521 75 8 7515 7511 7508

767.0 7504 7501 7497 7494 7491 7487 7484 7480 7477 7474

768.0 7470 7467 7463 1460 7456 7453 7450 7446 7443 74:19

769.0 7436 7433 7429 7426 7422 7419 7415 7412 7409 740)5

"770.0 740 7398 ,J95 7392 7388 7385 7381 7378 7375 7371
771.0 736 7364 7 61 7357 7354 7351 7347 7344 7340 7337

7,2.0 7334 7330 7327 7323 7320 7317 7313 7310 73:;6 7303

'73.0 7300 7296 7293 7289 7286 7283 7279 7276 7272 7269

074.0 7266 7262 7259 7255 7252 7249 7245 7242 7238 7235

775.0 7232 7228 7225 7222 7218 7215 7211 7208 7205 7201

776.0 7198 7194 7191 7163 7184 7181 7177 7174 7171 7167 i
777.0 7164 7161 7157 7154 7150 7147 7144 7140 7137 7133

778.0 7130 7127 7123 7120 7117 7113 7110 7106 7103 7?0.0
779.0 7096 7093 7090 7086 7083 7079 7076 7073 706q ?O0tW,

780.0 7062 7059 70256 7052 7049 7046 7042 7039 7035 703.e.

781,0 7029 7025 7022 7019 7015 7012 7009 7005 700? 6998

782.0 6995 6992 6988 6985 6982 6978 6975 6971 6968 6965

783.0 6961 6958 6955 6951 6948 6945 6941 6938 6934 6931

78400 6928 6924 6921 6918 6914 6911 6908 6904 6901 68.98

785.0 6894 6891 6887 6884 6881 6877 6874 6871 6867 6864

786.0 6861 6857 6854 6851 6847 46844 6840 6837 6834 6830

787.0 .827 6824 6820 6817 6814 6810 6807 6804 6800 6797

788.0 6794 6790 6787 6784 6780 6777 6773 6770 6767 676ý'

789.0 6760 6757 6753 6750 6747 6743 6740 6737 6733 673C

790.0 6727 6723 6720 6717 6713 6710 6707 6703 6700 669)
191.0 6693 6690 6687 6683 6680 6677 6673 6670 6667 6663

792.0 6660 6657 6653 6650 6647 6643 6640 6637 6633 6630
793.0 6627 6623 6620 6617 5613 6610 6607 6603 6600 ,$597

794.0 6593 6590 6587 6583 6580 6577 6573 6570 6567 b563

795.0 6560 6557 6553 6550 6547 6543 6540 6537 6533 6530

796.0 6527 6524 6520 6517 61314 6510 6507 6504 6500 6497

797.0 6494 6490 6487 6484 6480 6477 6474 6470 6467 6464

798.0 6461 6457 6454 6451 6447 6444 6441 6437 6434 6431

79fo0 6427 6424 6421 6417 6414 6411 6408 6404 6401 6398

800.0 6394 6391 6388 6384 6381 6378 6374 6371 636ii 6365

801.0 6361 .358 6355 6351 6348 6345 6341 6338 6335 6332

802.0 6328 6325 6322 6318 6315 6312 6308 6305 6302 6299

803.0 6295 6292 6289 6285 6282 6279 6275 6272 6269 6266
804.0 6262 6259 6256 6252 6249 6246 6243 6239 6236 6233

805.0 6229 6226 6223 6220 6216 6213 6210 6206 6203 6200

806.0 6196 6193 6190 5367 6183 6180 6177 6173 6170 6167

807.0 6164 6160 6157 6154 6151 6147 6144 6141 6137 6134

308,0 6131 6128 6124 6121 6118 6314 6111 6108 6105 6101
809.0 5098 6095 6091 6089 6085 602 6070 6075 6072 6069

810 0026•) 60J9 605 649 6 42 6 6 683S

21:6 6 883 6O9 6816 681
812.0 6000 5997 5993 5990 5987 5984 5980 5977 5974 5970

813.0 5967 5964 5961 5957 5954 5951 594 59944 5941 5938

814.0 5935 5931 5928 5925 5922 5918 0915 5912 5908 5905

815.0 5902 5899 5895 5892 5889 5886 5882 5879 5876 5873

81680 5369 5866 5863 5860 5856 5853 5850 5847 5843 5840

817.0 5837 583a 5830 5827 5824 5821 5317 5814 5811 5808

818.0 5804 5801 5798 5795 5791 5788 5785 5782 5778 5775

819.0 5772 5769 5765 5762 5759 5756 5752 5749 5746 5743
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TABLE MI - Continued 205GEOPOTENTIAL AL7ITUDE IN FEET as a function of PRESSURE IN MILLIBARS

P nmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
2 . 7 40 7 57 065347 

0 75 2

210.0 5740 59736 733 9730 5727 9723 5720 5717 5714 5710

0 701 5697 5694 5691 9600 5004 9601 5670O22.0 56 56s 66 05 5662 9699 5699 
665" 5649 

5046
5o3.0 903 6 56 5629 S26 5655 857 56013024.0 560 9603 9 04 3600 S 397 596Z 559 9902 555 4 9 5"020.0 5905 99099610 5607 59•253 999? 9l9 3 0 9 93 3 9 92 9 5 6 0 0 95 2 3 95 2 0 5 6 1 78 1 7 . 0 9 33 95 30 590 7 9 90 4 550 54 9 741 9 5 49594 8 8 54 8 4020.0 5403 947 0 947 9 9472 54 00 54 09 S452 545P 54 99 S49s

82 0 44 9 446 43 5143 430 9427 945; 3450
133 5 

S36 5520 5317033.0 533:0 9334 9310 5300 5305 9302 99 9299 5292
S& 0 0 5479 9•9. 9 4993 490 4196 5493 5491o 497 5494

8350 •57 5• 4 50 52472 5468 5465 5628 534593 5•

042.0 5034 9033 5902 9024 9023 9030 52035 9032 5909 1900

044.0 4 973 41907 490 ? 49 3 4990 4999 95 2 4 940 54945 4942
040.0 4907 497 4 51 8539 54836 49 4 8 5009 4323 5407
047.0 4076 4073 *0 9 4966 4163 4060 4 05 730 540 7 04 5* 0 1
041 . 0 4 0 4 4 4 4 ? 5 4 0 3 4 40 82 4 4 0 29 8 50 25 503 9

:33 33 55 34 33 5303 
625 3049 5044 0464:00 5034898 014 30• 5308 53 5 05 3002 5009 5 0

s49.0 4033 4030 4006 4903 4190 4982 4592 4792 4777 4704

044.0 4970 4778 46. 4772 4796 4765 4762 4799 4756 4753

852.0 4530 479 4732 47092 4 473 4199 469& 4963 4920

093.0 4687 4004 4603 4077 4674 4673 4060 4065 4602 4659
094.0O 4769 4692 4049 4046 4643 4640 4637 4034 4630 4027

899.0 5149 4039 5 4632 450; 5 4602 4219 4990
496.0 4993 4990 4987 4503 4500 4697 474 4573 4968 455 4

097.0 4963 4950 4?75 4592 4949 4946 ~ 4;6 4794 4736 4933

851 46.52 ISO 5177 45? 474 5671 166 466 469465

030.0 4930 4627 4621 4652 4930 4 35 4 4900 499 4506

099.0 4 49 493 4490 4407 4403 4400 4477 45? ,! 47 4473

06 7.0 4230 4 47 4244 4524 42 0 4239 91 242 9 4225 4222

4 0090 4 0 9 3 4 0 0 5 1 0 4 1 1 10 1
900 4239 4236 4233 4230 4207 4504 4 70 4043 4 094 44S9

8002 4305 4399 4379 4176 4139 4170 4367 4364 4300
063. 

4309 403550 44 4356

864:0 .6941 4960 9643 49934 43003 4966 4977 43

4 400 4080 4098 490 4073
073.0 4019 4062 4959 4046 4 24 9 4 046 4 04 3 4040 4037
674.0 4 0 4033 4020 4029 422 4039 4036 42 4 095 4 026
077.0 39429 490 3 0263 390 4923 9203 4391 4394 43910 7 0 .0 74 4 4 1 9 2 

3 9 0 0 
430 9 3 0 0 7 3 8 4 9680 .0 3 8 53 A332 

360 2

84:o 49It 4I ? I : 41348 4860 4157 4:5 45 44

8402 0 7096 3706 4387 4032 40 0 40 3770 36 4319 4016

17 46 06 4 06 4803 4052 404 4794 4091 40407 4078as400 473 4778 4775 4772 40 9 4765 40762 4759 4756 4753

853.0 3798 7407 392 347 0 39 71 3968 3960 3737 3973 3731
004.0 3720 729 3763 63 3739607 g 3973 3 091 3700 3703 3700009.0 3097 3690 3090 3608 3609 3828 3 793 3669 3673 3 470
806.0 3065 3044 364671 

466 665 4662 46119

800.0 3636 3633 3604 3624l 33 33 32
000.0 3606 3760 3600 379~ 3994 3593 3508 3989 3983 3970

009.0 3476 352 3909 34966 3 46360 4637 394 373 3030
4624.0 3ii7 3709 

3706 
6 4615 liii 

4i
069.0 69 3 4 3936 3933 3930 3 279 3460 3573 3938
096.0 344 3640 3470 3475 3647 3546 346 3464 36 630

097.0 3636 333 3330 3327 32 33623 3330 ~ 361 5 333 2 330 6309
98.80 3603303 3 600 32 97 32 94 32 91 3288309 3202 3279 3276

899.0 3273 3270 3267 3,64 3201 325 0 329? 3292 3249 3246900.0 3243 3240 3237 3234 3933 3228 3 22 3247 3239 3 410
903.0 3233 3520 3207 3504 3003 3398 349, 3492 3491 3404
90 3.0 3 784 3371 34?0 34 3471 3469 3469 3463 3460 3330
903.0 5343 3430 347 344 343 3 539 3436 333 3439 343 6
904.0 3323 3320 3337 33 4; 3331 33 28 3309 3302 309
093.0 303 7 1304 

3030 3378 3075 3072 3a 09
906.0 30 13 3060 3097 3094 3009 3248 3294 3420 3039 303
900 3023 3200 3027 324 3024 3058 30 32 3009 43250425908.0 3203 3020 29 91 32999 299 298 4290 22903 225900 2909.0 

9293 3290 
7209 2962 3959 2195 2199 3194 19 1901.0 21 1 3 34 1 41 341332 31

2
936

932.0 4200 
420 147 2074 2 111 2069106 2 03 203 209 0

90500 4C3 093 3089 3066 -.01 4080 40775 4074 30502 
4 9 45 02069 

146

933.0 2034 2382 2049 
4004 2043 2040 

4033 334 2 833 2
90400 3082 20 2 3029 3026 43 3 23019 2 007 6 7900
939.0 3295 27 79 3906 297 2 3908 2798 2774 2773 7009
897.0 2706 2763 2369 2796 2796 2753 25 7 8 2996 2742 29

900 3942 .1994 3936 3•3 3949953243431 - 911 398 905 3 902 3899 3096 3893 3:903 3887 388489.20 3804 3877 3878 3871 3872 3869 386862 3 59 3a61 3853

90700 2736 2733 2730 2727 8 ?724 2723 2738 2739 2732 2709
982.0 2706 2703 2700 2697 

3694 2092 2609 2600 2003 2000
939.0 267737S6 3622 

2399 2690 2033 2303



206 TABLE "M- Continued
GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
'2O*O *647 2644 2641 2636 2635 2632 2629 2627 2624 21219 1:0 2613 2615 2612 2609 2606 2603 2600 2597 259' 25919*2.0 25 2565 2532 25 25 2576 2a73 257a "5 2 

2565 2 99a3.0 259 556 253 2550 2547 2544 519343 
2535250 24? 2494 25. 242 21 2502

400 W9 2526 e523 2510 2518 pals 2531 09 2506 1503.1:0 2500 2497 94 2 *46" 2485 2482 2407 476 7147390.0 2470 2468 2465 2146 2459 2456 2453 2450 2447 2444
927.0 2443 2436 2435 2432 2429 2426 224 1421 2410 2435
928.0 2412 2409 2406 1403 2400 2396 394 2391 2308 23659&9.0 2362 2380 2377 2374 2371 2368 2365 2362 2359 2350

511? fll 1313 W13 3? 18 1301 118?l932.0 2296 2293 2269 2206 2263 2280 2277 2274 2273 2268933.0 R2at 2263 2260 2257 2254 2251 2248 2245 2242 2239934.0 2236 233 230 22 2225 222935.0 2*07 2204 2201 219 2195 193 2390 2107 214 2183936:0 2170 2375 2172 2169 2166 2163 2161 2158 2155 2152937.0 2349 2346 2143 2140 2337 2134 2331 2129 2126 2123936.0 2120 2117 2114 2111 2108 2105 P102 2099 2097 2094939.0 2093 2068 2005 2082 2079 2076 2073 2070 2068 2065940.0 2059 20 2053 2050 2047 2044 2041 2039 20 6943.0 2033 2002 102 2015 2012 2010 2007942.0 2004 2003 3996 3996 1992 1969 3966 1963 1981 1976943.0 1975 1972 1969 1966 1963 1960 1957 3955 1952 1949944.0 1946 1943 1940 1937 1934 1931 1921 1926 1913 3920945.0 1917 1914 1911 1906 1905 1902 1910 1897 1894 1691946.0 1Is" 1665 1602 1079 1676 1674 18 1 1360 1865 1862947.0 1659 1656 1353 1151 3646 3045 1642 1839 1836 1633940.0 1:30 1327 1325 1322 3619 1816 1613 1810 1807 1004949.0 1602 1799 1796 1793 1790 1767 1784 1781 1779 1776

0773 1770 17 6? 3764 1761 37 • 6 1757:508 744 1741 1W3 735 1732, 1730 1 7 7 17 175 17413 11 737479520 775 12 171 1071771, 1710952.0 3736 1731 3710 3707 1704 1701 1698 1695 1692 16099S3.0 1647 1684 1663 3670 1675 3672 1069 3666 1604 1665994.0 1650 3 165 3652 1649 1646 ;644 1641 1638 3635 163295500 1629 3626 1623 1621 1618 1615 1612 1609 1606 1603956.0 1603 3590 3596 1592 1589 1566 3563 153 1578 1575957.0 3572 i669 3500 1563 1560 3560 1555 1552 1549 1546985.0 1543 1540 1538 1535 3532 1529 3526 1523 1520 3538959.0 1515 1512 1509 1506 1503 1500 1496 1495 1492 1489
960.0 1406 1483 1401 1476 1475 1472 1469 1466 3463 1461961.0 1458 1465 1452 1449 1446 1443 1441 3436 3436 3432912.0 1429 3426 1424 1421 1418 1415 1412 1409 14J6 1404
963.0 1401 1398 3395 1392 1389 1387 1384 1381 1378 1375
964.0 1372 1369 3367 364 1361 1356 1355 1352 3350 1347
965.0 3344 1341 1338 1335 1333 1330 1327 1324 1321 13369600 35 26 23 36 24 25 34 3239 13236 13233
96.10 3315 1313 1310 3307 1304 1301 1298 1296 1293 3290967.0 3267 3264 3203 1279 3276 1273 1270 1267 2164 1262
964.0 129 1256 1253 1250 1247 324E 1242 1239 126 13
969.0 3230 1228 a2 5 1222 1219 1216 1213 1211 1208 1205970.0 1202 3199 3 3194
9710 1 174 11791 1165 11 18 15 10 1179 11 779707163 

1300 57 
144 115 

1143972.0 1146 3343 3340 3337 3334 1131 1129 1126 1123 1120973.0 1137 1115 1112 1109 1106 1103 3100 1098 1095 1092974.0 0 1066 3064 3063 3076 1075 1072 1069 1067 1064

97960 10691 1058 100585 100853 11030 1047 1044 1041 1038 103697600 1033 1030 1027 1024 1022 1019 1016 1013 1010 1007977.0 1005 1002 999 996 993 991 988 985 902 979976.0 977 974 971 96 965 962 960 957 954 953979,0 940 946 943 940 937 a3 3 2 926 94
934. 93 9 923

12 9 908 994 9919599 0 : ea O 9 l 8 6 8 3 8 9 0 8 6 796270 :6 169 53 Is902.0 364 063 059 656 653 650 847 845 842 839963.0 036 634 831 826 625 822 620 817 814 633904.0 800 906 803 800 797 794 792 789 786 783965.0 780 778 775 772 769 766 764 761 758 755966.0 752 750 747 744 741 730 736 733 730 727967.0 725 722 719 716 713 711 70e 705 702 69996.0 697 694 693 666 665 683 680 677 674 672989.0 669 666 663 660 656 655 652 649 647 644
9906*0 641 636 6 633 630 67 614 623 639 6991.0 613 610 603 605 602 H9 5 6 594 531 a6992.0 565 583 560 577 574 571 569 566 563 560993.0 558 559 552 549 546 544 541 538 535 533994.0 530 527 524 521 519 516 513 510 503 505995.0 502 499 497 494 491 466 465 483 460 477996.0 474 472 469 466 463 461 45 4a 452 449997.0 447 444 441 438 436 433 430 427 425 42299860 419 416 414 411 400 405 402 400 397 394999.0 391 389 386 303 380 378 375 372 369 3673000.0 364 361 350 356 353 350 347 344 342 3391001.0 336 333 331 328 32320 347 334 3391002.0 309 306 303 300 298 295 292 219 267 2841003.0 263 278 276 273 270 267 265 162 259 2501004.0 

254 263 148 145 243 240 237 234 232 2293005.0 226 223 221 218 215 21 230 207 204 2013006.0 399 396 193 190 368 185 182 179 177 1741007.0 171 160 1"6 363 360 157 155 352 149 1463001.0 344 141 136 135 133 330 327 124 122 1191009.0 116 114 100 105 103 t00 97 94 92
1030.0 09 83 I 76 7243031.0 60 56 53 5 4 45 42 40 7U032.0 34 31 29 26 23 20 i6 15 It 10101330 7 4 --1 -4 -7 -10 -32 -351014.0 -20 -23 -26 -29 -31 -34 -37 -40 -42 -453035.0 -46 -50 -53 -06 -59 -61 -64 -67 -70 -723036.0 -76 -78 -60 -83 -06 -89 -91 -94 -97 -1001017.0 -102 -105 -103 -110 -3 -6 -119 -121 -194 -127101330 -129 -132 -135• 33-3 -349 -:49 -124 -3241019.0 -157 -159 -162 -165 -168 -370 -173 -176 -178 -113



TABLE VU- Continued 207

GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS

P.mb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

3080.0 -264 -187 -169 -192 -295 -197 -200 -203 -206 -206
1021.0 -213 -234 -296 -239 -222 -225 -227 -230 -233 -235
102.e0 -236 -241 -244 -246 -249 -252 -254 -257 -260 -263
1023:0 -265 -268 -271 -273 -276 -279 -282 -284 -267 -290
1024.0 -292 -295 -296 -300 -303 -306 -309 -311 -314 -317
1025*0 -319 -322 -325 -328 -330 -333 -336 -338 -341 -344
1026.0 -346 -349 -352 -355 -357 -360 -363 -365 -368 -371
2027.0 -373 -376 -379 -382 -384 -387 -390 -392 -395 -396

902860 -'00 -403 -406 -409 -411 -414 -417 -419 -422 -425
102•0 -427 -430 -433 -436 -438 -441 -444 -446 -- 449 -452

83 :8 ::I449 :-:44 495 49 500 -503 -,06
1032.0 -508 -511 -514 -516 -519 -522 -524 -527 -530 -532
3033.0 -535 -538 -541 -543 -546 -549 -551 -554 -557 -559
1034.0 -562 -565 -567 -570 -573 -575 -576 -581 -564 -586
1035.0 -569 -592 -594 -597 -600 -602 -605 -608 -610 -613
:036.0 -616 -618 -621 -624 -626 -629 -632 -635 -637 -640
1037:0 -643 -645 -648 -651 -653 -656 -659 -661 -664 -667
2036.0 -669 -672 -675 -677 -680 -683 -685 -688 -691 -693
1039.0 -696 -699 -702 -704 -707 -730 -712 -715 -736 -720

- -73 -739 -742 -744 -747
1041.0 -7 -7 5  -7255 -776 -760 -76 -766 -768 -771 -774
1042.0 -776 -779 -782 -784 -787 -790 -792 -795 -796 -800

1-04306 -3071 -008 -307 -814 -316 -819 -1822 -1824 -827

0 - 095 --309 - 3303 - 3038 -3340 -143 - 6 -:183 -1136 -854
10 -356 -3839 -32 -813 -333 -8?3 -N33 -3340 -1387 -880
1063.0 48 -3352 -832 -891 -894 -361 -3499 -902 -3904 -907
1047.0 34 -2 -913 -918 -920 -923 -926 -929 -931 -933
1048-0 .. 936 -939 -941 -944 -947 -949 -912 -395 -3927 -2960
1059.0 -962 -923 -923 -323 -932 -3240 -12 - 6981 -9846 -98

1050.0 -989 -992 -9929 -991 -1000 -2267 -127 -127
1063.0 -106 -223 -0 -3025628139 -- 20329 -3 -- 10310 -04

3062.0 -13016 -39 333 -233 -337 1039 -10232 -10335 -10327 -1300

1063.0 -1042 -1045 -1046 -1050 -1033 -1036 -1056 -1061 -1063 -1066
1063.0 -1069 -2071 -1074 -1077 -1079 -1082 -1083 -1087 -1090 -1093

306.5.0 -1095 -1098 -1101 -1103 -1106 -1108 -3403 -1114 -1116 -1119
106550 -1122 -1124 -1127 -1130 -1132 -4134 -1438 -1140 -1143 -1145
2056.0 -1148 -1151 -1153 -1156 -1159 -1161 -1164 -1167 -1169 -1172
105760 -3174 -1177 -3469 -1182 -1185 -2477 -1190 -3693 -1196 -11934
1058 0 :-1201 -1203 -1'206 -1209 -1211 -1214 -1217 -1219 -1222 -1225

1069.0 -249 -39 -1232 -1249 -3230 -1240 -1505 -1346 -1248 -2533

1060.0 -1254 -125 -1259 -1261 -1264 -1267 -2 -1272 -1575 -1277
0617.0 -254 -1283 -15 -1388 -1290 -355 -13598 -1296 -1301 -1304
2072.0 -2068 -3573 -3573 -1356 -1317 -1319 -1322 -1325 -1327 -1330

3073.0 -2394 -13597 -1399 -162 -631204230 -62 -3232

106370 -332 -1335 -1338 -36283 463 -1346 -1348 -1351 -1353 -1356
1064.0 -1359 -13614 -1653 -167 -265 -365 -1662 -2664 -1360 -1382
1065.0 -1367 -1388 -1390 -1393 -1395 -1398 -1401 -1403 -1406 -1409
2077.0 -3698 -1 14 -0-419 -1422 -1424 -1427 -1430 -1432 -1435
3078.0 -2724 -7140 -1743 -2732 -7448 -1450 -1453 -1456 -1458 -1461
1068.0 -1464 -1766 -1469 -1471 -1474 -1477 -1479 -1482 -1475 -1467
1069.0 -1490 -1492 -1495 -1498 -1500 -1503 -1205 -1508 -1811 -1513

30 82.0 -2828 -2832 -383• - 28 -3836 -18'9 -1532 -1534 -1537 -1539
1 083.0 - 654 ,-120,57 1 -3186 -3864 -3867 -1586 -2872 -1563 -13677
107280 -1568 -15 1 -1573 -1576 -2039 -1581 -1584 -1586 -139 -1903

0735.0 -1594 -1590 -1599 -1602 -1605 -1307 -1610 -1612 -1615 -1618
0846.0 -1620 -1623 -1625 -1628 -j631 -. 1633 -1636 -1639 -1641 -1644
1087.0 -9646 -1696 -165 -1657 -1659 -1662 -1664 -1667 -1670
307680 -3983 -2986 -7 -1690 -2693 -:6 :6 -389 1691 0 -693 -1696
1077.0 -1698 -1703 -270. -2T02 -2039 -2701 -0714 2716 0719 -1702
1 2078.0 -1724 -2037 -1729 -1732 -1735 -1737 -1740 -1742 -1745 -1748
1079.0 -1750 -1753 -1725 -1758 -272 -2763 -2766 -768 -1771 -1774

1080.0 -1776 -1779 -1781 -1704 -2987 -1789 -1792 -1794 -1797 -1000
1081.0 -1802 -1802 -1037 -1810 -1812 -1815 -1818 -1820 -1823 -1825
3 08290 -:23 -81831 -1833 -1836 -1838 -1851 -1844 -1826 -1849 -1851
210830 -2256 -267 -61859 -862 -1864 -1867 -1869 -1872 -1875 -1677
208490 -2209 -2 -2202 -2204 -2207 -1900 -1903
308590 -2224 -1908 -29 -2222 -2215 -2227 -922 -9224 -1235 -1223
1086.0 -1931 -1934 -I2 -1939 -1942 -1944 -1947 -1950 -1952 -1926

1 087.0 -1957 -1960 -1965 -1968 -1970 -1973 -1975 -1978 -19-0r 1088.0 -2983 -1986 -2296 -2299 -2303 -2304 -1999 -2001 -2004 -2006
1089.0 -2009 -2011 -2013 -2017 -2019 -2029 -2024 -2327 -2029 -2032

109020 -203 -2037 -2040 - -2357 - 0 - 3 -23
1091 0 -2368 -2706 -23 -16237 -2378 2738 -236 3 -26 -38 -2208

309200 -2086 -239 - -24 -203 -206 -2101 -2104 -2107 -2109
1093.0 -2112 -2423 -2429 -2426 - 21229 2412 -2 -2130 -2132 -2135
1094.0 -2137 -2440 -2143 -2145 -2148 -2450 -2143 -2146 -2148 -2160

31097.0 -2163 -2166 -2168 -2171 -2173 -2176 -2178 -2181 -2184 -2186
1096.0 -2495 -2497 -2500 -2501 -2505 -2508 -250 -2237 -2209 -2521
1097.0 -2214 -,252 -225 -2528 -2530 -2227 -2536 -2232 -2235 -253
210.0 -2246 -2548 -2245 -2248 -2255 -2253 -2255 -2563 -2266 -2563

2109.90 -2256 -2567 -2571 -2273 -2276 -2258 -2281 -2283 -286 -2289

S300.0 -22951 229& :2296 -2299 -2301 -2304 -2306 -2309 -- 2312 -2314

* 3301.0 -23 23619 2322 -2324 -2327 -2329 -23263237 -2639 2 -2340
33240 2312 -2347 -2350 -2352 -2355 -2357 -2360 -2363 -2365
2103.0 -2368 -2370 -2363 -2375 -2378 -2380 -2383 -2385 -2369 -2391
1042.0 -2393 -2396 -2398 -2401 -2403 -2406 -2407 -2411 -2414 -2416111045.0 -2419 -2421 -2424 -2426 -2429 -2431 -2436 --2436 --2439 -2441

1 •106.0 -- 2444 -- 2447 -2449 --2052 --2454 --2457 --2459 -- 2462 -2464 -2467
1107.0 -2469 -2472 -2475 -2477 -2480 -2482 -2485 -2487 -- 2490 -- 2492

1108.0 -2495 -2497 -2500 -2503 -2505 -2508 -2510 -2513 -2515 -- 2510

3109.0 -2520 -2523 -2725 -2528 -2730 -2733 -2536 -2537 -2741 -2743

.110.0 -2746 -2448 -2551 -2553 -2756 -2578 -2761 -2563 -2566 -2560
3 19.0 -2571 -277 -2576 -2579 -2781 -2784 -P786 -2589 -2591 -25941112.0 -2596 -2599 -2601 -2604 -2606 -2609 -2612 -2614 -2617 -2619

1113#0 -2622 -2624 -2627 -2629 -2632 -2634 -2637 -2639 -2642 -2644

:14. 2647 -2650 -2652 -2655 -2657 -2660 -2662 -2665 -2667 -2670

111,114:0 -26?Z -?675 -2677 -2680 -2682 -2685 -2607 -2690 -- 2692 -2695

1116.0 -2698 -2700 -2703 -2705 -2708 -2710 -2713 -2715 -2716 -2720
1.117.0 -2723 -2725 -2728 -2730 -2733 -2735 -2738 -2740 -2743 -2745

'"a 110 2746 -27-31 -:?753 :2756 :2758 -761 -2763 -276- -2768 -27711
1129:00 -2773 -2776 -778 -2781 -2783 -22786 -2788 -2791 -2793 -27961



208
TABLE Ml- Continued

GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS

Pmb 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1120:0 -2798 -2801 -2803 -2806 -2808 -2835 -2814 -- 2816 -2619 -2621'21.0 -2824 -2626 -2629 -2831 -2834 - -2639 -2841 -2644 -246
1122.0 -2849 -2851 -2854 -2856 -2859 -2861 -2684 -. 2R66 -2669 -2671
1123.0 -2874 -2876 -2879 -2881 -2884 -L886 -2889 -2891 -2894 -2896
1124:0 -2899 -290: -2904 -2907 -2909 -2912 -2914 -2917 -2939 -2922
H125.0 -2924 -2927 -2929 -2932 -2934 -2937 -2939 -294 2 -2944 -2947
1126.0 -2949 -2952 -2954 -2957 -2989 -2962 -2964 -2967 -2969 -2972
1127.0 -2974 -2977 -2979 -2982 -2984 -2987 -2989 -2992 -2994 -2997
1126.0 -2999 -3002 -3004 -3007 .- 3009 -3012 -3014 -3 ? -3019 -3022
'I29.0 -3024 -3027 -3029 -3032 -3034 -3037 -3039 -3,-Z -3044 -3047l: :-30 -3067 -3069 -30 3

0-311 -3092 -3094 -3197
1132 0 -3099 -3102 -3104 -3507 -3109 -3112 -3354 -3357 -3119 -372
1133,0 -3124 -3127 -3129 -3132 -3134 -3237 -3139 -3142 -3144 -3147
1334.0 -3149 -3152 -3154 -3157 -3159 -3162 -3164 -3167 -3169 -3172
5135.0 -3374 -3177 -3179 -3182 -3384 -3 87 -3189 -3192 -3194 -3197
136.0 -3199 -3202 -3204 -3206 -3239 -3211 -3214 -3,'.6 -3219 -3221
1137.0 -3224 -3226 -32529 -3231 -334 -3236 -3239 45 -3244 -3246
1138.0 -3249 -3251 -32,4 -3256 -3259 -3261 -3264 .ý66 -3269 -3271

1390 -3274 -3276 -32 79 -32681 -3284 -3286 -3289 - '31 -3293 -3296

1140.0 -3298 -33061 3303 -3306 -3308 -3311 -3313 -3316 -3318 -3321
1141.0 -3323 -3326 -3328 -3331 -3333 -3336 -3338 -3341 -3343 -3346
1142.0 -3348 -3351 -3353 -3356 -3358 -3360 -3363 -3365 -3368 -3370
1143.0 -3373 -3375 -3378 -3380 -3383 -3385 -3368 -3390 -3393 -3395
1144.0 -3398 -3400 -3403 -3405 -3408 -3410 -3412 -3415 -3417 -3420
1145.0 -3422 -3425 -3427 -3430 -3432 -3435 -3437 -3440 -3442 -3445
1146.0 -3447 -3450 -345Z -3454 -3457 -3459 -3462 -3464 -3467 -3469
1147.0 -3472 -3474 -3477 -3479 -3482 -3464 -3487 -3469 -3492 -3494
1148.0 -3496 -3499 -3501 -3504 -3506 -3509 -3t11 -3514 -3516 -3519
1149.0 -3521 -3824 -3526 -3529 -3835 -3533 -3536 -3538 -3541 -3543

50:0 -3546 -3548 -3t51 -3553 -3556 --3588 -3561 -3563 -35S66 3
1151.0 -3570 -3573 -3575 -3578 -3580 -3563 -358 -356 -3590 3
1152.0 -3595 -3598 -3600 -3602 -3605 -3607 -3610 -3612 -3655 -3657
1153.0 -3620 -3622 -3625 -3627 -3630 -3632 -3634 -3637 -3639 -3642
1154.0 -3644 -3647 -3649 -3652 -3654 -3657 -3659 -3661 -3664 -3666
1155.0 -3669 -3671 -3674 -3676 -3679 -3681 -3684 -3686 -3688 -3691
1156*0 -Z693 -3696 -3698 -3701 -3703 -3706 -3708 -3711 -3713 -3715

1157:0 -3718 -3720 -3723 -3725 -3728 -3730 -3733 -3735 -3738 -3740
1158.0 -374 2 -3745 -3747 -3750 -3752 -3755 -3757 -. 760 -3762 -3765
1159.0 -3767 -3769 -3772 -3774 -3777 -3779 -3782 -3784 -3787 -3789

1160.0 -379 : -3794 -3796 -3799 -3801 -3804 -38036 -3809 -3811 -3813
1l61.0 -3816 -3818 -3821 -3823 -3826 -3828 -3831 -3833 -3835 -338
1162.0 -3840 -3843 -3845 -3848 -3850 -3653 -3855 -3857 -3860 -3862
1163.0 -3865 -3867 -3870 -3872 -3675 -3677 -3879 -3862 -3884 -3887
1164.0 -3889 -3892 -3894 -3897 -3899 -3901 -3904 -3906 -3909 -3911
t165.0 -3914 -3916 -3919 -3921 -3923 -3926 -3928 -3931 -3933 -3936
1166.0 -3938 -3940 -3943 -3945 -3948 -3950 -3953 -3955 -395a -3960
1167.0 -3962 -3965 -3967 -3970 -3972 -3975 -3977 -3979 -3982 -3984
1168.0 -3987 -3989 -3992 -3994 -3996 -3999 -4001 -4004 -4006 -4009
1169.0 -4011 -4013 -4016 -4018 -4021 -4023 -4026 -4028 -A031 -4033

1170.0 -4035 -4038 -4040 -4043 -4045 -4048 -4050 -4052 -40,. -4057
1171.0 -4060 -4062 -4065 -4067 -4069 -4072 -4074 -4077 -4079 -4082
1172.0 -4084 f4086 -4089 -4091 -4094 -4096 -4099 -4101 -4103 -4106
1173.0 -4108 -4111 -4113 -4116 -4118 -4120 -4123 -4125 -4128 -4130
1174.0 -4132 -4135 -4137 -4140 -4142 -4145 -4147 -4149 -4152 -4154
1175.0 -4157 -4159 -4162 44164 -4166 -4169 -4171 -4174 -4176 -4178
1576.0 -4181 -4183 -4186 -4188 -4191 -4193 -4195 -4198 -4200 -4203
1177.0 -4205 -4208 -4210 -4212 -4215 -4217 -4220 -4222 -4224 -4227
1178.0 -4229 -4232 -4234 -4237 -4239 -4241 -4244 -4246 -4249 -4251
1179.0 -4283 -4256 -4258 -4261 -4263 -4266 -4268 -4270 -4273 -4275

1180.0 -4278 -4280 -4282 -4285 -4287 -4290 -4292 -4295 -4Z97 -4299
1181.0 -4302 -4304 -4307 -4309 -4311 -4314 -4316 -4319 -4325 -4323
1582.0 -4326 -4328 -4331 -4333 -4336 -4338 -4340 -4343 -4345 -4348
3183.0 -4350 -4352 -4355 -4357 -4360 -4362 -4364 -4367 -4369 -4372
1584.0 -4374 -4376 -4379 -4381 -4384 -4386 -4388 -4391 -4393 -4396
185.0 -4398 -4401 -4403 -4405 -4408 -4410 -4413 -4415 -4417 -4420

3186.0 -4422 -4425 -4427 -4429 -4432 -4434 -4437 -4439 -4441 -4444
1567.0 -4446 -4449 -4451 -4453 -4456 -4458 -4461 -4463 -4465 -4468
1588.0 -4470 -4473 -4475 -4477 -. 4480 -4482 -4465 -4487 -4489 -4492
1569.0 -4494 -4497 -4499 -4501 -4504 -4-506 -4509 -4511 -4513 -4516

1190.0 -4518 -4521 -4523 -4525 -4528 -4530 -4533 -4535 -4537 -4540
1195.0 -4542 -4545 -4547 -4549 -4552 -4554 -4557 -4559 -4561 -4564
1192.0 -4566 -4569 -4571 -4573 -4576 -4576 -4580 -4583 -4585 -4528
1193.0 -46590 -4592 -4595 -4597 -4600 -4607 -4604 -4607 -4609 -4615
1194.0 -4614 -4616 -4619 -4621 -4624 -4626 -462a -4631 -4633 -4635
1195.0 -4638 -4640 -4643 -4645 -4647 -4650 -- 652 -4655 -- 4657 -4659
1196.0 -4662 -4664 -4667 -4669 -4671 -4674 -4676 -4678 -4o81 -4683
1197.0 -4686 -4688 -4690 -4693 -4695 -4698 -4700 -4702 -4705 -4707
1196.0 -4709 -4712 -- 4714 -4717 -4719 -4721 -4724 -4726 -4729 -4731
1199.0 -4733 -4736 -4738 -4740 -4743 -4745 -4748 -4750 -4752 -4755
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TABLE Zl- Concluded

GEOPOTENTIAL ALTITUDE IN FEET as a function of PRESSURE IN MILLIBARS

p, ft 0 2 3 4 5 6 7 8 9

1200. -4757 -4761 -4805 -4829 -4852 -4876 -4900 -4923 -4947 -4971
12i0n -4994 -5010 -5042 -5065 -5089 -5113 -5136 -5160 -5153 -5207
1220. -5230 -5254 -5:77 -5301 -5324 -5348 -5371 -5394 -5418 -5441
1230. -5464 4 - 5a11 53 -55 :5 -:60 -:66 27 -5653 :-674
1240. -5697 -5720 -5743 -5767 -5790 -5613 -5836 -5859 -5062 -5905
3250. -5926 -5953 -5974 -5997 -6020 -6043 -6066 -6089 -6112 -6135
1260. -6358 -6181 -6204 -6227 -6249 -6272 -6295 -6318 -6341 -6363
1270. -6386 -6409 -6432 -6454 -6477 -6500 -6522 -6545 -8560 -6590
1200. -6613 -6635 -6658 -6681 -6703 -6726 -6748 -6771 -6793 -6816
1290. -6838 -6661 -6883 -6905 -6928 -6950 -6973 -6995 -7017 -7040

3300. 7082 -7084 712 -7129 -7151 -7173 -7196 -7231 -7240 -7262
1310. :7285 -7307 •79 -7351 -7373 -7395 -7417 -7440 -7462 -7448
1320. -7506 -7528 -7550 -7572 -7594 -7616 -7638 -7660 -7602 -7704
1330. -7725 -7747 -7769 -7791 -7813 -7635 -7657 -7679 -7900 -7922
1340. -7944 -7966 -7987 -8009 -8031 -8053 -8074 -8096 -0330 -8139
1350. -8161 -6183 -8204 -8226 -8248 -8269 -8291 -8312 -8334 -0355
1360. -8377 -8398 -8420 -8441 -8463 -8464 -8506 -8527 -6549 -8570
1370. -8591 -0613 -8634 -8656 -8677 -8698 -8720 -6741 -*8762 -8703
1380. -8805 -8826 -8647 -668 -2890 -6911 -0932 -8953 -8974 -8996
1390. -9017 -9038 -9059 -9080 -9101 -9122 -9143 -9164 -9186 -9207

1400. -9228 -9249 -9270 -9291 -9312 -9J3 -9354 -9N4 -9395 4
1410. -9437 -9458 -9479 -9500 -9521 -95 -9562 9 3 -9604
1420. -9646 -9666 -9687 -9708 -9729 -9749 -9770 -9791 -9011 -9832
1430. -9853 -9873 -9694 -9915 -9935 -9956 -9977 -9997 -10010 -10036
1440. -30059 -30079 -10100 -10i20 -10141 -10161 -10182 -10202 -10223 -10243
1450. -10264 -102864 -10305 -10325 -10345 -10366 -10386 -10406 -10427 -10447
1460* -10487 -10488 -10508 -10528 -30549 -10569 -10589 -10609 -10630 -06850
3470. -10670 -10690 -10710 -10731 -10751 -10771 -10791 -10811 -10831 -10801
1460. -10871 -10892 -10912 -10932 -10952 -10972 -10992 -33032 -11032 -11051
1490. -33071! -33092 -33332 -33132 -33352 -11172 -11192 -33232 -31232 -33251

1500. -127? -11291 -11311 -11331 -11351 -11371 -11390 -11410 -11430 -11450
15310 -11470 -11489 -11509 -11529 -11549 -11568 -11588 -11608 -11627 -11647
1520. -11667 -33666 -11706 -11726 -11745 -11765 -11785 -11804 -11824 -11843
1530. -11863 -11882 -11902 -11922 -11941 -33961 -11980 -12000 -12019 -12039
1540. -12058 -12077 -32097 -12116 -12136 -12155 -12175 -12194 -12213 -12233
1550. -12252 -12271 -12291 -12310 -12329 -12349 -12368 -12387 -12407 -124286
1560. -12445 -12464 -12464 -12503 -12522 -12541 -12560 -12580 -12!599 -12618
1570. -12637 -12656 -12675 -12695 -12714 -12733 -12752 -12771 -12790 -12309
1580. -12828 -22847 -12866 -12885 -12904 -12923 -12942 -12961 -12980 -12I99
1590. -13018 -13037 -13056 -13075 -13094 -13113 -13132 -13151 -13170 -13189

s -3208 324 -3263 -3283 -1332 23 -3339 -2358 -33377
100 -13336 - 1 33431 -13452 -13671 -13429 13508 -13527 -13546 -13564

1620. -13503 -13602 -13620 -13639 -13658 -13676 -13695 -13713 -13732 -13751
1630. -13769 -13788 -13806 -13825 -13843 -13362 -13381 -13899 -13918 -13936
1640. -13955 -13973 -13992 -14030 -14029 -14047 -14065 -14084 -14102 -14121
1650. -14139 -14t57 -14176 -14194 -14213 -14231 -14249 -14268 -14286 -14304
1660. -14323 -14341 -14359 -14378 -14396 -14414 -14432 -14451 -14469 -14487
1670. -14505 -14524 -14542 -34R50 -14578 -14596 -14614 -14633 -14651 -14"69
1680, -14687 -14705 -14723 -34741 -14760 -14778 -14796 -14814 -14832 -14650
1690. -14868 -14886 -14904 -14922 -14943 -14958 -14976 -14994 -15012 -15030

1700. -1 046 -35066 -50684 -15102 -353 -15338 3-1536 -15174 -151 31 -3.0
3730. -35227 -35245 -35283 -352 -5 -35337 -35334 -35352 -15370 -
3720. -15406 -15423 -15441 -15459 -15477 -15494 -15512 -35530 -155,18 -15565
1730. -15583 -15601 -15619 -35636 -15654 -15672 -15689 -15707 -157,!5 -15742
1740. -15760 -15777 -15795 -15813 -15830 -15848 -15865 -15803 -159o33 -15918
1750. -15936 -15953 -15971 -15988 -16006 -16023 -16041 -16058 -160"Y6 -16093
1760. -16111 -16128 -16146 -16163 -16180 -16198 -. 6215 -16233 -16250 -16268
1770. -16285 -:6302 -16320 -16337 -16354 -16372 -16381 -16406



210 Table VIIi
Atmospheric Composition Number Density

Altitude Number density (m 3 I

Z (m) T H~m N2 02 A He H

06000 84GS2 1.130* 20 8.0600* 16 3.031* 19 1.351. 18 7.052. 14 1- 00
a65sO 05339 19034 90939 2.772 1.236 6.976 1
07000 05825 9.456* 19 1.147* 17 2.535 1.130 6.422 1
87509 86312 80.651 1.320 2*319 1.033 56915 1
00000 86790 7.915 h.S13 2.120 9.437. 17 5.453 I
06500 8720S 7.242 1.724 1.938 80624 5.031 !
09000 $7771 60626 1.952 10772 7.880 4.647 1
89500 68257 60062 2.193 1.619 7.190 4.296 I

90000 08744 50.47. 19 2.443* 17 1.479. 19 6.574. 17 3.976* 14 1- 00
90SO0 09230 5.07S 2.699 1.351 6.002 3.605 I
91000 89716 4.643 2#953 1.234 5.478 3.419 1
91500 90202 4.248 3.200 1.126 4.998 3.177 1
92000 90688 3.660 3.434 10027 4.557 2.956 I
92500 91173 3SS3 3.6SI 9.361* 18 40152 2.753 I
9300o 91659 3.249 30846 80527 3.781 25068 I
9350O 92145 2.970 4.016 .7061 3.441 P.399 I
94000 92630 2.715 40159 7.060 3.129 2.244 1
94500 93116 2.481 4.275 60418 2.0844 2.103 1

95000 93601 2.2068 19 4.365. 17 50.30. 18 2.583* 17 1.973. 14 1- 00
95500 94087 2.072 4.429 5.293 2.345 1.054 1
96000 94572 1.694 4.471 40801 2.12? 1.745 I
%6500 95057 1.730 4.493 4.353 1.928 1.645 I
97000 95542 1.Sl 4.500 3.943 1.746 1.553 I
97500 96027 1.445 4.494 3.570 1.58 1.46a8 I
98000 96512 19320 4.476 3.230 1.430 1.390
98500 96997 1.206 4.447 2.920 1.292 1.317 I
99000 97482 1.102 4.408 2.639 1.167 1.251 1
99500 97967 1.000 4.350 2.383 1.053 1.190 1

100000 98451 9.210* 18 4.298* 17 2.151. A8 9.501. 16 1.133* 14 1- 00
101000 99420 7.740 4.168 1.756 7.735 1.034 1102000 100389 60508 4.007 1*430 60279 9.4970 13 1
103000 101350 5.475 3.821 1.163 5082 8.776 I
104000 102326 4.609 3.619 9.4340 17 4.101 R*160 I
105000 103294 3.663 3.406 7.645 3.299 70633 i
106000 104261 3.273 3.188 6.189 2.645 7.101 1
107000 105229 2.760 2.968 5.005 2.113 6.789 I
108000 106196 2.327 2.748 4.045 1.681 6.443 1
109000 107162 1.959 Z.528 3.263 1.331 6.128 1

110000 108129 1.0641. 18 2.303. 17 2.621. 17 1.0460 16 S.8210 13 1- 00111000 109095 1.373 2.083 Z.104 8.200. 15 5.526 I
112000 110061 1.158 1.089 1.706 6.481 S.271 I
113000 31:026 9.841* 17 1.718 1.398 5.169 5.044 1
114000 111992 8.422 1.0565 '.56 4.163 4.838 I
3SO00 112957 7.254 1.428 9.6460 16 3.386 4.648 1
116000 113921 6.285 1.305 80120 2.779 4.473 1
117000 114805 5.475 1.194 6.0891 20301 4.310 1
110000 315849 4.794 1.096 5.892 1.920 4.160 I

319000 116813 4.217 1.007 5.072 1.614 4.019 I

120000 117777 3.7260 17 9.275. 16 4.395* 13 1.3660 15 3.8884 13 1- 0012100c 110728 3.306 80062 3.832 1.164 307661220q0o 119703 2.947 7.925 3.360 9.979. 14 3.652 1

123000 129665 2.637 ,354 2.0963 8.606 3.S47 I
124000 121627 2.36a 60840 2.625 7.460 3.448 1125000 122589 2.135 6.376 a.336 6.498 3.356 1
12600o 12355 1.930 50956 2.087 5.685 30270 1
127000 124S12 1.750 S.576 1.871 4.994 3.189 14
128000 125473 1.592 50229 1.683 4.403 3.112 1
129000 126434 i.451 4.914 1.519 3.696 3.040 1

130000 127395 1.326* 17 4.625# 16 1.375* 16 3.458* 14 2.972. 13 1- 00
131000 120355 1.215 '.361 1.247 3.078 P.907 I
132000 129315 1.116 4.118 1.134 2.748 2.846 1
133000 130274 1.026 3.e94 1.034 2.460 2.787 1
1340e0 131234 9.4600 16 3.688 9.444. 15 2.207 2.732
135000 132193 80735 3.497 8.645 1.985 2.0679
136000 133151 0.000 3.320 7.927 1.709 2.0629 I137000 13411# 7.407 3.156 7.283 1.0616 2.581
138000 135068 6.947 3.004 6.702 1.463 2.535
139000 136026 60456 2.862 6.177 1.326 2.491 I

140000 136983 6.009* 16 2.729* 16 5.7020 15 1.205. 14 ?.449' 13 1- O0
141000 137940 5.600 2.605 5.272 4.096 2.408 1
142000 138897 5.225 2.489 4.881 9.989. 13 2.3b9 1
143000 139854 4.081 2.380 4.524 9.118 2.332 1
14400o 140810 4.065 2.278 4.199 8.335 2.296
14SOO 141766 4.275 2.183 3.903 7.630 2.261
146000 142722 4.007 2.092 3.631 6.994 2.228 I
147000 143677 3.760 2.007 3.382 6.420 2.196 1
148000 14.633 3.531 1.927 3.153 S.900 2.165
149000 145587 3.320 1.852 2.943 5.428 2.135 1

-- - -- I
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Atmospheric Composit'on Number Density

Altitude Number density (m 3)

Z(m) H (m) N2  0 02 A He

150000 146542 3.1244 16 1.780. 16 2.750. 15 5.000. 13 2.106* 13 3.767. 11
£151000 147496 2.942 1.712 2.572 4.611 2.076 3.65%
152000 146450 20773 1,646 2*407 4.256 2.051 3.557
153000 149404 2.616 1.517 2.255 3.933 2.024 3.461
154000 150357 2o469 1.530 2.114 3.638 1.999 3.369
155000 151311 2.333 1.475 1.984 3.360 1.974 3.283
156000 152263 2.206 1.423 1.863 3.121 1.9So 3.201
157000 153216 2.087 1.373 1.751 2.895 1.927 3.123
156000 154168 1.975 1.326 1.647 2.687 1.905 3.0069
159000 £55120 1.671 1.281 1.550 2.496 1.883 2.978

160000 156072 1.774' 16 1.2386 16 1.460* 15 2.321. 13 1.8614 13 2.911. 11

161000 157023 1.662 1.197 1.376 2.159 1.841 2.847
162000 157974 1.596 1.156 1.297 2*011 1.820 2.786
16300o 156925 1.516 1.120 1.224 1.874 1.801 2.728
164000 159875 1.440 1.085 1.156 1.747 10782 2.672
165000 160826 1.369 1.050 1.092 1.630 1.763 2.619
166000 161775 1.302 1.018 1.032 1.522 1.745 2.568
167000 162725 1.239 9.863# 15 9.757* 14 1.422 1.727 2.520
168000 163674 1.179 9.562 9.232 1.329 1.710 2.473
169000 164623 1.123 9.273 8.739 1.243 1.693 2.429

170000 165572 1.070. 16 8.996. 15 8.2774 14 1.163. 13 1.676. i3 2.366. 11
171000 166521 1.020 8.730 7.843 1,089 1.660 2.345
172000 167469 9.724* 15 8.474 7.435 1.020 1.644 2ý306
173000 168417 9.277 8.228 7.053 9.565. 12 1.629 2.268
174000 169364 8.853 7.992 6.690 8.970 1.614 2.232
175000 170311 8.452 7.765 6.350 8,417 1.599 2.197
176000 171256 86072 7.546 6.030 7.901 1.565 2.163
177000 172205 7.712 7.335 5.728 7.420 1.571 2.131

178000 173151 7.371 7.132 5.443 6.971 1.557 2.100
179000 174096 7.047 6.936 5.17t 6.553 1.543 2.070

180000 175043 6.7404 15 6.747. 15 4.921o 14 6.162. 12 1.530+ 13 2.041. 11
1Ioo00 175989 6.448 6.565 4.681 5.797 1.5l 7 2.013
162000 176934 6.170 6.389 40455 5.456 1.504 1.987
183000 177879 5.907 6.220 4.241 5.136 1.492 1.061
184000 178024 5.656 6.056 4.039 4,838 1.479 1.936
165000 179768 5.417 5.0897 3.647 4.556 1.467 1.911
186000 180712 5.190 5.744 3.666 4.296 1.456 1.888
187000 181656 4.974 5.596 3.494 4.050 1.444 1.8666
186000 182600 4.768 5.453 3.331 3.820 1.433 1.844
189000 183543 4.572 5.315 3.177 3.604 1.421 .0823

190000 184486 4.385. 15 5d6181 15 3.031# 14 3.401. 12 1.410* 13 1.802. 11
191000 185428 4.207 5.051 2.892 3.211 1.400 1.762
192000 186371 4.037 4.926 20760 3.033 1.389 1.763
193000 187313 3.875 4.804 2.635 2.865 1.379 1.745
194000 168255 3.720 4.686 2.517 2.707 1.366 10.27
195000 189196 3.572 4.572 2.404 2.1.73 1.358 1.709
196000 190137 3.430 4.461 2.297 2.419 1.348 1.692
197000 191076 3.295 4.354 2.195 2.288 1.339 1.676
196000 192089 3.166 4.249 2.098 2.164 1.329 1.660
199000 192959 3.043 4.148 2.00e 2.047 1.319 1.64S

200000 193899 2.925. 15 4.050. 15 1.918* 14 1.938# 12 1.3104 13 1.6306 11

201000 194839 2.812 3.955 1.834 1.834 1.301 1.615
202000 195779 2.704 3.862 1.755 1.737 1.292 1.601
203000 196718 2.601 3.773 1.679 1.64b x.26i 1.5Jos
204000 197657 2.50? 3.685 1.607 10.55 1.274 1.574
205000 198F - 2.407 3.600 1.138 1.477 1.266 1.561
206000 199534 2.316 3.M16 1.43 9 1.99 1.257 1.548
20700o 200472 2.209 3.438 1.410 1.327 1.149 1.536
206000 201410 2.146 3.360 1.351 1.258 1.240 1.524
209000 202347 2.066 3.284 1.294 1.193 1.232 1.512

210000 203284 1.909. 15 3.2114 15 1.239, 14 1.1316 12 1.224o 13 1.5016 11
21100o 204221 1.915 3.139 1.188 1.073 1.216 1.490
212000 205158 1.845 3.069 1.138 1.019 1.20e 1.479

213000 206094 1.777 3.001 1.091 9.666. 11 1.201 1.468
214000 207030 1.712 2.935 1.046 9.176 1.193 1.458
215000 207966 1.650 2.871 1.003 80.11 1.165 .4408
216000 208902 1.590 2.808 (;.617. 13 e.7.2 ]170 1.439
217000 209837 1.533 2.747 9.224 .8056 1.012 1.429
216000 210772 1.477 2.686 b.648 7.463 1.16: 1.420
219000 211706 1.424 2.630 8.489 7.090 1.156 1.411

220000 212641 1.373. 15 2.573. 15 6.145' 13 6.737* 11 1.1490 13 1.402. 11
221000 213575 1.324 2.510 ?.816 6.402 1.142 1.393
222000 214909 1.277 2.465 7.502 6.065 1.135 1.385
22300o 215442 1.232 2.412 7.201 5.765 1.126 1.377
224000 216375 1.188 2.361 6.913 5.500 1.122 1.369
225000 217308 1.147 2.312 6.637 5.230 1olls 1.361
226000 218,141 1.106 2.263 6.373 4.974 1.108 1.353
227000 219173 1.068 2.216 6.121 4.731 1.102' 1.345
228000 220105 I.03 2.170 5.879 4.501 1.09S 1.338
229000 221037 9.945. 14 2.125 5.647 4.282 1.089 1.331
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Atmospheric Composition Numbes Density

F Altitude 
Number deisity (m 3 )

ZjjM) H (m) N2  0 2A He j H

230000 221909 9.6000 14 2.061o 15 5.425* 13 4.975* 11 1.083* 13 1.324# 11

231000 222800 9.268 2.034 50212 33138 1.076 1.31?

Z32000 223831 80943 1,996' 1.009 3.691 1.070 1.310

233000 224762 8.668 LOSS 4.813 3.514 1l064 1.304

234000 225692 8.343 1.915 4.626 3.345 loos 1.297

235000 226622 8.053 1.676 4.446 3.185 I.052 1.291

236000 227552 70782 1.636 4.274 3.033 1.046 1.285

237000 228461 7?517 1.601 4.109 2.888 10040 1.219

238000 229411 70262 1.765 3.951 2.751 1.034 1.273

239000 230340 7.016 10729 30799 2.621 1.029 1.267

240000 231268 6.778* 14 1.6950 IS 3.653# 13 2.497* 11 1.023* 13 1.2614 11

241000 232197 6.5S0 1.661 3.513 2.379 1,017 10256

242000 233125 6.329 1.623 3.379 2o267 1.012 1.250

243000 2340S3 60117 1595 3.251 2.160 1.006 1.24S

244000 234930 5.912 1.564 3.127 2.059 I1@01 10240

'45000 23S903 50714 1.533 3.008 1.962 9.9530 12 1.234

246000 116635 5.523 1.503 2.895 10871 9.899 1.229

247000 237761 5.339 1.473 2078i 10783 9.846 1.224

248000 238688 5.162 1.444 2.660 1.700 90794 1.219

249000 239614 4.991 1.416 2.579 1.621 9.741 ta215

250000 240GE0 4.8260 14 1.388# 15 2.482+ 13 1.5460 11 9.690* 12 i.210. 11

251000 241466 4.666 1,361 2.389 1.474 9.638 1.205

25200i 242391 4.512 1.335 2.300 1.406 9.S67 1.201

253000 243316 4.364 1.309 2.214 10341 9.537 1.196

25400o 244241 4.221 1.264 2.132 1.280 9.487 1.192

255000 245165 4.062 1.259 2.052 1.221 9.438 1.188

256000 246089 3.949 1.235 1.976 1.165 9.389 1.183

257000 247013 3,820 1.211 1.903 1.111 9.340 1.179

258000 247937 3.495 1.188 1.832 1.060 9.292 1.175

259000 248860 3.S75 1.165 1.765 1.012 9.244 10171

260000 249784 3.4594 14 1.143* 15 1.700' 13 9.6583 10 9.1964 1? 1.167* 11

261000 259706 3.347 1.121 1.637 9.218 9.149 1.163

262000 251629 3.236 1.100 1.577 8.799 9.103 1.159

263001 252551 3.134 1.079 1.519 8.399 9.056 1.156

264009 253473 3.033 1.059 1.463 8.019 9.010 1.152

265000 254395 2.935 1.039 1.410 7.655 1.965 1.148

266000 255316 2.841 1.019 1.358 7.309 8.92o 1.145

267000 256237 2.749 9.998. 14 1.309 6.97V 8.875 1.141

266000 257158 2.661 %a811 1.261 6.665 8.830 1.138

269000 258079 2.576 9.627 1.215 6.36S R.786 1.134

270000 258999 2.494o 14 9.447* 14 1.171+ 13 6.078* 10 8.743* 1? 1.131' 11

271000 259919 2.414 9.270 1.128 5.805 8.699 1.127

272000 260839 2.337 9,097 1.088 5.545 A.656 1.124

273000 261758 2.263 8.928 1.048 5,297 8.613 1.121

274000 262678 2.191 6.762 1.010 5.060 4.571 1.118

275000 263597 2.121 8.599 9.739' 12 4.834 8.529 1.115

276000 264515 2.054 8.440 9.388 4.618 8.487 1.112

277000 265434 1.939 8.284 9.050 4.412 8.445 1.109

273000 266352 1.926 8.131 8.725 4.216 8.404 1.106

279000 267269 1.865 7.981 8.412 4.029 0.363 1.103

280000 268187 1.806+ 14 7.834* 14 8.1100 12 3.850* 10 p.322. 1? 1.100' 11

261008 269104 1.750 7.691 7.820 3.679 A.282 1.097

282000 270021 1.695 7.549 7.540 3.516 8.242 1.094

283000 P70938 1.641 7.411 7.271 3.360 8.202 1.091

284000 271854 1.590 7.276 70011 3.212 8.163 1.088

285000 272771 1.540 7.143 6.761 3.070 8.124 1.086

286000 273686 1.492 7.012 6.521 P,935 A.085 1.003

287000 274602 1.445 6.885 6.289 29305 8.046 1.030

?08000 275517 1.400 60759 6.065 2.682 8.008 1.078

269000 276432 1.356 6.637 5.850 2.564 7.969 1.075

290000 277347 1.314. 14 6.516# 14 5.643* 12 2.451. 10 7.931# 1? 1.073* 11

291000 278262 1.273 6.398 5.443 2.344 7.894 1.070

292000 279176 1.234 6.282 5.251 2.241 7.656 1.067

293000 280090 1.195 6.169 50065 P0143 7.019 1.065

294000 281004 1.158 6.058 4.886 2.049 7.782 1.063

295000 281917 1.122 5.948 4.714 1.960 7.746 1.060

296000 282830 1.088 5.841 &.548 1.874 7.709 1.058

297000 283743 1.054 5.736 4.388 10792 7.673 1.055

29800e 284656 1.021 .0633 4.234 1.714 7.637 1.053

299000 285568 9.898' 13 5.532 4.065 1.639 7.602 1.051

300000 206480 9.593* 13 5,433+ 14 3.942* 12 1.5683 10 7.566* 1? 1.049# 11

302000 283303 9.011 5.241 3.670 1.435 7.496 1.044

304000 290125 8.466 5.055 3.418 1.313 7.427 1.040

306000 291946 7.954 4.0877 3.184 1.202 7.358 1.035

308000) 293766 7.474 4.705 2.966 1.100 7.290 1.031

310000 295•85 7.024 4.540 2.763 1.007 7.224 1.027

312000 297403 6.602 4.380 2.574 9.223. 9 7.157 1.023

314000 299220 6.206 4,227 2.399 8.447 7.092 10019
316000 301035 5.$j4 4.079 2.236 7.737 7.026 1.015

318000 302850 5.435 3.937 2.004 7.087 6.964 1.012
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3

)

Z(M) H (W) N2  0 A He J H

320000 304663 5.58. 13 3.800* 14 1.94?2 12 6.493. 9 609010 1? 160086 11322000 306470 4.850 3.668 1.811 5.950 6.839 10004324000 308287 4.561 3.541 1.688 5.452 60777 1.001
326000 310097 40290 3.418 1.514 4.997 6.717 9.971. 10328000 311436 4*03S 3.300 1.468 4.580 6.657 9.93T
330000 #ia30 1I4 3.79% 3.186 19369 4.199 6.597 9.903332000 315521 3.571 3.076 10277 3.850 4.538 9.869
334000 31732? 3.360 2.970 1.191 3.530 6.480 9.836336000 319132 3.162 2.868 1.111 3.237 6.423 9.804338000 320935 2.975 2.770 1.037 2.969 6.366 90772

340000 322738 2.800# 13 2.675* 14 9.67?4 11 2.723. 9 6.310' 1? 9.741. 10342000 324539 20635 2#583 9.027 2.498 6.254 9.710
34400o 326340 2.480 2.495 8.424 2.292 6.199 9.680
346000 328139 2.335 2.410 7*662 2.103 6.145 9.650348000 329938 2Z.98 2i328 7.336 1.929 6.091 9.620350000 331735 2.069 2.249 0.890 1.771 6.038 9.591352000 3X3531 1.948 2.172 6.39# 1.625 %.985 9.562354000 335326 1.834 2.099 5.969 1.491 5.933 9.b34
356000 337120 10727 2.027 SS73 1.369 5.881 9.505358100 338913 1.627 1.959 50204 1.257 S.830 9.478

360000 340705 1.532# 13 1.893* 14 4.859f I1 1.154. 9 507794 12 9.450# £0362000 342496 1.443 1.829 4.536 1.059 5.729 9.423
364000 344286 1.359 1.767 4.238 9.7284 8 5.680 9.397366000 346074 1.280 1.707 3.958 8.934 %.631 9.370
368000 347862 1.206 1.650 3.697 8.205 S582 9.34437000ý 349648 1.136 1.594 3.454 7.536 5.534 9.318372000 351434 1.070 1.541 3.226 6.022 5.487 9.213
374000 353218 1.008 1.489 3.014 6.359 5.439 9.261
376000 355002 9.498. 12 1.439 2.816 5.842 5.393 9.243378000 3S6784 8.950 1.391 2.631 S.367 S.347 90218

38000o 35854A 8.4345 12 1.3449 14 2.4596 11 4.932* 8 53014 1? 9.193* 10
382000 360346 8,943 1,300 2029? 4.932 8 0256 9.169384000 362125 7.490 1.256 2.147 4.165 5.211 9&145
386000 363903 ?.059 1.214 2.006 3.827 5.167 9.121388000 365600 6.653 1.ý74 1.875 3.518 S.123 9.098
390000 367456 6.271 1.135 1.753 3.234 5.079 90?74
392000 369231 5.911 1.0.)7 1.630 2.972 5.036 9.051
394000 371005 5.572 1.061 1.532 2.733 40993 9.02839600o 372778 5.2S3 1.021; 1.432 2.512 4.951 9#005
398000 374549 4.952 9.913# 13 1.339 2.310 4.909 8.983

400000 376320 4.669. 12 9.584. 13 1.252. 11 2.124. 8 4.868& 1? 8.960+ 10402000 378090 4.402 9.267 1.170 1.953 4.827 8.938404000 379858 4.151 8.960 1.094 1.796 4.786 8.916
406000 381626 3.914 8.664 1.023 1.652 4.746 8.894408000 383392 3.691 s.378 9.568# 10 1.519 40706 8.872
410000 385156 3.480 8.101 0.948 1.397 4.666 81851412000 386922 3.282 7.834 8.369 1.285 40627 8.829
414000 388686 3.095 7.576 7.827 1.162 4.588 8.808
416000 390448 2.919 7.327 7.321 1.088 4.550 8.787
418000 392210 20754 7.086 6.848 10001 4.51a 8.766

420000 393970 2.597. 12 6.853. 13 6.406. 10 9.207. 7 4.474. 12 8.745* 10422000 395729 2.450 6.628 5.993 8.472 4.437 8.725424000 397487 2.311 6.410 5.606 7.796 4.399 8.704
426000 399245 2.180 6.200 5.245 7.174 40363 8.684428000 401001 2.057 5.997 4.907 6.60? 4.3Z6 0.663430000 402756 1.940 5.000 4.S92 6.07 4.29u 8.643
432000 404510 1.831 5.611 4.297 S.593 4.255 8.623434000 406263 1.727 5.427 4.020 5.14a 4.219 8.603436000 408015 1.630 5.250 3.762 4.739 4.184 8.543438000 409766 1.538 5.079 3.521 4.362 4.150 8.564

440000 411516 1.451. 12 4.913. 13 3.2954 10 4.016. 7 4-115. 1? 40544. 10442000 413265 1.369 4.753 3.084 3.698 4.081 8.54S444000 415013 1.292 4.598 2.887 3.404 4.047 8.505446000 416760 1.220 4.448 20702 3.135 -..0014 8.486
448600 418670 1.0151 4.303 2.029 2.887 3.981 8.467
.448000 428250 1.086 4.164 22368 2.658 3*948 8.448
452000 421994 3.025 4.026 2.216 2.448 3.915 80429454000 423737 9.679. 11 3.898 2.075 2.255 3.883 8.410456000 425478 9.136 3.771 1.943 2.077 3.851 8.391
458000 427219 8.625 3.649 1.819 1.913 3.819 8.373

460000 428959 8.1420 11 3.531* 13 1.703- 10 1.762# 7 3.788. 1? 8.354. 10462000 430698 7.686 3.416 1.595 1.623 1.757 8.336464000 432435 7.256 3.306 1.493 1.495 3.726 8.317
466000 434172 6.851 3.199 1.398 1.377 3.695 0.299468000 435907 6.468 3.096 1.309 1.269 3.665 8.281
470000 437642 6,107 2.996 1.226 1.169 3.635 8.263472000 439376 5.766 2.899 1.148 1.077 3.605 80?45474000 441108 5.445 2.806 1.076 9.929* 6 3.576 8.227476000 442840 5.142 2.715 1.007 9.149 3.547 8.209
'78000 444576 4.85 2.6O8 9.436* 9 8.432 3.518 8.191
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406000 446300 4.505* 11 2.543* 13 8.839* 9 7?.71* 6 3.489' IP S.113* 1O

482000 440028 4.330 2.461 0.280 7.162 3.461 8.155

484600 449756 4,090 2.382 70757 6o602 3.432 80.138
406000 4S4682 3*763 2*306 ?.267 64065 3.404 6.120

488000 453200 30648 20232 6.608 S.609 3*377 8.103

'90000 4S4932 3.446 2.160 6.378 5.171 3.349 0.085

492000 456616 3,2S5 2.091 5.976 40767 3.322 0.068

494000 450378 3.075 2.024 5.599 4.395 3.295 0.051

496000 460160 2.904 10959 5.247 4.052 3.268 0.034

490000 461020 2.744 1.8096 4.917 30737 3.242 0.01?

500000 043540 2.592. i1 1.0360 13 4.b07o 9 3.445* 6 3.215# 12 0.0000 10

505000 467834 20249 1.693 3.917 2.614 3.151 7.959
1110000 672122 hY51I IO561 3.331 2.299 3@08? 7*918

515000 476404 1.694 1.440 2.834 1078 3.026 7.878

520000 460109 10470 1.328 20411 l.53S P*96S 7.838

52S000 484949 IoM7 1*225 2,052 1,255 20906 70798
530000 489212 10109 1.130 .7147 1.027 2,848 ?.?So

535000 493469 9.633. 10 1.043 1.487 8.400* 5 2.791 70719

540000 497719 0.370 9.624* 12 1.267 6.87b 2.735 7.680

545000 501964 7.274 8.883 1.079 5.628 2.681 %boll

550000 506202 6.323* 10 8.200* 12 9.196* a 4.60-0 5 2.62P* 1? 7.602* 10

555000 510435 5.497 7.570 7.038 3.775 ?.576 7.564

560000 514661 4.701 6.909 6.682 3.093 2,525 7.526

565000 518801 4.158 6.454 5.697 2.535 2.475 ?08

570000 523095 3.611 5.960 4,859 2.079 2.426 7.451

575000 527303 3.140 5.505 4.146 1.705 2.379 %.413

500000 531505 20740 5.085 3.537 1.396 2.332 7.376

585000 535701 20385 4.690 3.019 1.147 ?.266 7.339

590000 539890 2.076 4.341 2.578 9.41q- 4 2.241 7.303

595000 544014 1.0808 4.011 2.201 7.733 2.197 7.261

600000 548252 1.575. 10 3.707? 12 1.080. 8 6.351' 4 2.1544 1? 7.231* 10

605000 552424 1.372 3.426 1.606 5.217 2.112 7.195

610000 556589 1.196 3.167 1.312 4.287 2.071 ?.159

615000 560749 1.042 2.920 1.173 3.524 2.031 7.124

620000 564903 9.005* 9 2.707 1.003 20896 1.991 7.089
825000 569051 1.921 2.S03 0.573. 7 2.383 1.953 7.054

630000 573193 6.900 2.315 7.332 1.961 1.915 7.019

635000 577329 6.025 2.141 6.27?2 1.613 1.876 6.985

640000 581459 5.251 1.901 5.367 1.328 1.842 6.9b0

645000 55583 4.507 1.832 4.593 1.094 .o006 6.916

650000 589701 4Z003* 9 1.695# 12 3 1932* 7 9.006U 3 17716* 1?0 £0

655000 593014 3,495 '.569 3.367 7.420 1.737 6,849

660000 597920 3.051 1.45? 2.883 6.114 1.704 6.816

66 602021 2,665 1.344 2.470 5.040 3.671 6.782
670000 606116 2*32? 1.244 2*116 401S56 .3 0

675000 610205 2.033 1.151 1.813 j.427 1.608 6.717 .

600 6188 1,777 1.066 1.554 2.827 1,577 6.684

600 6835 1.553 90870* 11 1.333 2.333 57662

690000 622437 1.357 9.140 1.143 1.926 1.51A 6.620

695000 626503 1.187 8.465 9.802# 6 1.590 1.489 6.580

100000 o30563 1.0380 9 71840' 11 8.410# 6 1.31, * 3 1.461* 17 6.556t 10

705000 634617 9.075* a 7.263 7.216 1.085 1.433 6.524

110000 638666 7.939 6.120 8,146, 8.964' 2 1.406 6.493

715000 642709 6.946 6.234 5.317 7.40q 1.379 6.462

720000 646746 6.010 5.777 4.566 6.120 1.353 6.431

725000 650778 5.320 5.334 3.921 5.066 1.328 6.400

730000 654803 4.650 4.962 3.368 4,191 1.303 6.310

135000 658824 4.078 4,599 2.894 3.467 1.278 6.339

740000 662838 3.572 4.264 2.407 2.870 1.254 6.309

745000 866647 3.129 3.953 2.138 2.376 1.231 6.279

750000 670850 2.7414 6 3.666W 11 1.030' 6 1.967' 2 1.208' 12 6.249* 10

755000 674848 20402 3.399 1.Sel 1.630 1.185 6.220

?60000 671840 2.14b 3.153 1.360 1.350 1.163 6.190

765000 682826 1.845 20924 1.170 1.119 1.141 6.161

770000 686807 1.610 2.712 16007 9.276. 1 1.120 6.132

775000 690782 1.419 2.516 8.664* 5 7.692 1.099 6.103

780000 694751 1.244 2.335 7.458 6.380 1.079 6.074

705000 698715 1.092 2.166 6.422 5.293 1.059 6.04,
190000 102674 9.511. 7 2.011 5.531 4.392 1.039 6.01'. -.

795000 706627 8.404 1.866 40764 3.646 1.020 5.969

600000 110574 7.371' 7 1.732' 11 4.105' 5 3.027* 1 1,001' 1? 5.961' 10

005000 714516 8.476 1.608 3*537 2.b)4 9.8260 11 5.933

010000 718452 5.686 1.493 3.040 2.008 q.645 5.905

815000 722383 4.993 1.386 2.68! 1.735 9.468 5070

:20000 726309 4.386 1.287 2.267 1.442 9.294 5.851

825000 730229 3.853 1.195 1.955 1.199 Q.124 5.023

830000 734143 3.306 1.110 1.606 9.970' 0 0957 5.196

035000 7380%2 2.975 1.031 1.455 8.293 40193 5.769
840000 7419i6 2.615 9.500 10 1.256 6.900 a.632 5.743

845001 745854 2.299 8.901 1.086 5.742 m.475 5.116
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Table Vill

Atmospheric Composition Number Density

3
Altitude Number density Omn'

Z(m) Hm N2  0 02 A Hea - H]

?500 7471 202 .270' 10 9.356. 4 4.0600 0 0.380* It 5.690# IS

S51000 ?S3634 1*??& ?.665 &b.Sal 30464 %.It% SOMA
660000 757510 1. 504 7 .142 60979 3.314 06021 5.03 7

6sosoo ?61393 1.3?6 6.603 6002920176SAI
MOM)0, ?69130 1:0066 0 5,37 #*:03 tets7*916*G

: 05000 770646 6.256% 4.9s9 3.36% 1.333 7.321 SOS09
690000 786096 ?0271 4&612 2.910 1.112 7.109 5.464

695000 7604i4 6.404 4.249 1.51? 9.2?7- 1 1.060 5.4b9

906000 764366 5.641* 0 3.969* 10 2.177. 4 7.042- 1 669330 It 5.434* 10

905000 792214 4.970 30711 1.6114 0.462 5.09 .140

915000 799660 3.449 .3.212 1.411 4.500 6.567 5.301

920000 6036b5 3.402 2.969 1.222 3.064 6.450 5.336

925000 007496 2.999 2.?al 1ease 3.145 6633% S.412

930000 011305 2.045 asses 9.105* 3 2.6k9 4.222 S.2S6

935OO0 615108 2.332 2.409 7.940 2.197 0.1,11 5.204

940000 816905 2005? 2.242 b.860 1.83? 6.003 S.241

1.6156297 tet 2.066 5.962 1*537 5.696 Sell?

950000 626464 1.602* 6 1.944# 10 5.16a# 3 1.2660 1 16092* It 5.1944 i0

955000 630200 1@614 tests 4.481 1.010 15669 5,110

900000 834043 1.248 1.065 3.086 90004- 2 5.569 5.147

905000 837014 1.102 1.509 3.30 1.536 5.44905.2

970000 1141560, 9.720* S 1.462 2.924 6.312 5*393 5.101

960000 049096 7.567 1.268 2.201 4.430 5.205 S.056

965000 6S2649 0.703 1.182 1.911 3.711 S.114 5.033

990000 O65694 5.922 1.101 1.059 3ei11 S.024 5.011

995000 600335 5.234 1.02b 1.440 .094.9,0 496

14000005 604071 4.6260 5 9.%620 9 1.251* 3 2.180- 2 4.650' 11 4.967. 10

I4

.I ...
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APPENDIX A

Boundary-Value Number Densities of
Atmospheric Constituents

The boundary-value neutral number densities volume at sea level, as is evident from summing the
of the several constituents defined to comprise the fractional composition F, over these three species
U. S. Standard Atmosphere at 86 km and above in table 25. Since the fractional volumes of these
were determined using a deductive process based major species do not change significantly below
upon several assumptions. The COESA Task Group the mesopause, which in this model is located at
decided to include as constituents of this model 86 km altitude, the sea-level fractional composi-
atmosphere only those species which are known to tion can be assumed to be approximately correct
contribute significantly to the total number density at 86 km. It is believed, however, that photochemical
in any portion of the atmosphere between 86 and processes lead to small quantities of atomic oxygenI1000 kin, because of either their mixin, 37,tribu- in this height region, and a fractional amount of
tion below the turbopause or their diffu;.. :e e'stri- about .00059 by volume, or exactly 8.6 X 1016 atoms
bution above this height. Those gases whiLh appear per M

3
, was agreed upon as an acceptable concen-

never to contribute more than about 0.5 percent of tration of 0 for 86 km.
the total composition at any point within this The introduction of the fixed amount of atomic
height region, or which for various reasons do oxygen at this height, and the simultaneous elim-
not exhibit predictable behavior, were purposely ination of some minor species made it necessary
omitted. Using these guidelines, the following to adjust the fractional concentrations of each of
gases were included: molecular nitrogen N2, molec- the four remaining species from their known sea-
ular oxygen 02, argon Ar, helium He, and atomic level values Fi by a common unknown factor e to
oxygen 0. Atomic hydrogen H was included at the 86-km fractional composition values F', such
heights 150 km and above, but was not included in that
boundary-value considerations at 86 km. The re-
maining neutral gases which were used in estab-
lishing the sea-level value of the mean molecular = eF4  (A-i)
weight, but which are not used in this model, are
listed with the major gases and their respective The 86-km fractional composition of atomic oxygen
contribution to the sea-level mean molecular weight is equal to the ratio of n (0) to N, where n (0) is
in table 25. equal to 8.6 X 101 m-3 , the adopted atomic-oxygen

The first three of the gases used in this model number density for that height, and N is the un-
comprise more than 0.9996 of the air in any unit known total number density at that height. The

J
TABLE 25.-Sea-level atmospheric composition

Fractional Molecular wt.
volume of species

Species F, F4 A M4

N, .78084 28.0134 21.87398326
O2 .209476 31.U988 6.70298063
Ar .00934 39.948 0.37311432
CO, .000314 44.00995 0.01381912
Ne .00001818 20,183 0.00036693
He .0.q000524 4.0026 0.00002097
Kr .00000114 83.80 0.00(01553
Xe .000000087 131.30 0.00001142
CH, .000002 16.04303 0.00003208
H, .0000005 2.01594 0.00000101

zFt= .99999714 z(F, • Mi) 28.964425

S. .221
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sum of the 86-km fractional composition of the re- NA" p - nO) M(0) (A-8)
maining four species is N - Z Ft. M -

4

SFi = ESFt (A-2)4 4

The eliminating of E between eq (A-8) and
The sum of the total of the 86-km fractional corn- (A-3) leads to the following expression for total
positions (i.e., of the five species adopted to com- number density:
prise the model at this height) must equal unity
in Qccordance with the expression:

!(F,), [NA. P- (0)" M(0)]

,+ (O) _1. N= 4+n((A-)0).

4
The total number density N is expressable in terms (A-9)
of the mean molecular weight M, Avogadro's con-
stant NA, and p the mass density, the value of which From table 25 the value of : Fi. the sum of Ff for
is known at 86 km from other considerations. This the four species N4, 02, Ar, 4 a
relationship is 0.99966124, while the value of I F, M, for the same

four species is seen to be 28.95009918. The value
N = (A-4) of M(O) is taken to be one-half of the value of

M M(C2), also given in table 25. The value of 8.6 X
1011 m-3 was adopted for n (0), as previously stated,

The mean molecular weight at 86 km is the sum of and NA has the standard value 6.022169 X 1026
the products FiM1 over the five gases comprising kmol-1. The value of p at 86 km is found to be 6.957-
the model at this height. For the atomic oxygen 830 X 10-6 kg/ms. These values introduced into
this iroduct is eq (A-9) yield a number density of 1.447265

X 1020 m-3 at 86 km. This value introduced into

F'() M(0) n(O) -M(O) eq (A-i) leads to e = 0.99974445, while eq (A-7)
-N (A-5) then yields M = 28.952208 for the molecular

weight at 86 km.

while the sum of the products of the remaining For the 86-km height, the values of F,', the frac-
four gases su expre e arodts otional composition of each of the five species com-

prising the model at that height, are given in table
26 as the product eFg, along with the correspond-

YF 4 -M= F, " M, (A-6) ing products F/Mi, and the corresponding values of
4 4 N. Ft the number densities of the five gas species

comprising the model atmosphere at 86-km height.

such that the mean molecular weight M at 86 km The value of X F/, the sum of the five values of
is expressed as F,' listed in table 26, is seen to be 0.999999999, es-

sentially the unit value which it should have. The
sum of the five values of F(M4 and of the five values

SM=.LF,'M,+ n(0) 'M(O). (A-7) of m, i.e., XF1Mi and in,, both of which are also
4given in table 26, show essentially exact agreement

with the value of their respective equivalents, Ml
Eliminating M between eq (A-4) and (A-7), and and N, co iputed independently. Thus tlhe validity
solving for yields of the computation is established.

TABsz 26.-Number densities and molecular weight at 86 km

F,' = eF, F,'. M, (kg/km,)A) n, F,t" N (m-')

N 2  .7806404557 21.86839334 1.129793736 x 10°
O .2094224682 6.701267675 0.3030898426 X 102
Ar .00933761315 0.3730189704 0.0135140022 X 10"
He .00000523866 0.0000209683 0.0000075817 X 10"

.00059422421 0.0095072308 0.00086 X lull
ZF, -= .99999999992 XF'" M, -28.9522082 Zn, = 1.447265163 X 10V'

S53



APPENDIX B

A Segment of An Ellipse To Express
Temperature vs. Height

It is desired to determine the txpression for a T = T, and where (dT/dZ) has the particular
temperature function for a limited height region, value L.,o, and finally solving the resulting expres-
Z8 = 91 to Z9 = 110 kin, in the plane defined by Z sion for 1/a 2 yields
and T, such that the slope of the function at each
of the end points exactly matches a prescribed 1 - (T, - T•)LE,) (B-6)
value. At Z = ZA, where T = T8 = 186.8673 K, the a - A2 (Z9 -- Zs)
derivative of the function with respect to Z must
be zero, to match the slope of the temperature- Evaluating eq (B-4) at Z = g, where T T9 , and
height profile in the isothermal layer between 86
to 91 kin, while at Z = ZA, where T = To = 240 K, solving for 1/a 2 yields

the derivative of T with respect to Z must be 12K/ 1 A2 - (To - T,)2

km to match the slope of a layer of constant temper- A2 (Z,.- Ze) (B-7)
ature-height gradient between 110 and 120 km. A
suitably adjusted ellipse will satisfy these condi- Eliminating 1/a 2 between eq (3-6) and (B-7),and
tions.Elmntn1/abewe q(-)ad(-)ad

solving for T, leads to

The general equation of an ellipse in terms of Z
and T with center a.t Z 0 and T = 0 is LKO• (Z9 - Zs) T + -T (B-8)

-LK,9(ZO - Zg)j+ 2T', -22'9
Z' T2
S-i+---. (B-i)

The elimination of A between eq (B-5) and (B-7)

With the center shifted to Z = 7 and T = T, the yields
expression becomes (a M-- Z8) (Ts -- T_)2]1/2(B-9)(- (T, - Ta)' -(T,- T•)h]1/2" (B-9)

(Z -Z)2 (T - T -) 1

a ' + A' - . (B-2)
Finally, solving eq (B-4) for T yields the functional

The derivative of eq (B-2) with respect to Z is expression

a2 A2' 0' (B3L\()-T: I (-0

To meet the! condition for dT/dZ = 0 at Z = Zs! The evaluation of eq (B-5), (B-8), and (B-U), in
we evaluate eq (B--3) for those conditions, and find accordance with Z,, = 91 kin, T, = 186.8673 K,
that Z, -= Z,, such that eq (B-2) may be rewritten Z, = 110 km, To = 240.0 K, and LK,, = 12 K/kin,
as yields the following values tor the three constants

in eq (B-10):
(Z - Z,)' (T -T T, 1 '4

a• A' - 1. (B-4) T -= 263.1905 K
A = -76.3232 K

Evaluating eq (B-4), for Z = Z, and T = T,, leads a = -19.9429 km.

to
Since it was shown that Z, = Zs, the ellipse, which

A = T8 -T. (B-5) meets the required derivative and temperature
conditions, has its center at Z - 91 km and T =

Substituting Z,. for its equal Z, in eq (B-3) and 263.1905K, and eq (B-10) represents the function
evaluating that expression for Z = Z,, where which meets the required conditions.
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APPENDIX C

The Calculation of A Dynamic Model for The
"1976 U.S. Standard Atmosphere

INTRODUCTION used in the generation of the resulting concentra-

The objective of this appendix is to describe the tion profiles. It should be noted, however, that re-
procedure for the calculation of a dynamic model fined rate-con-tant measurements made since these
of the earth's atmosphere between 50 and 150 kim, calculations were completed indicate the need for

made up of an internally consistent set of diurnally a revision of some of the listed values. The current
calculations have not been updated with these new

averaged properties of gas concentrations versus
altitude. In this height region, one profile exists for rate-constant values, however, since the changes

each of the four major atmospheric gas species, i.e., have only a negligible influence on the concentra-

nitrogen, molecular and atomic oxygen, and argon, tions of 0, 02, Ar, and He in the altitude region
such that each of these concentration profiles meets above 80 kmn. The intensity of the solar radiation
the following two conditions: flux used in these calculations is 0.65 of that shown

1. the concentration values versus height are in figure 37, which depicts the Ackerman (1971)
the result of a time-dependent, photochem- values of solar radiation flux versus wavelength.
ical-transport calculation which incorpo- The absorption cross sections were taken from va-
rates measured chemical-reaction-rate rious sources. For 02 and 03, these cross sections
constants, solar radiation fluxes, and tur- were taken from the compilation of Ackerman
bulent-diffusion coefficients into coupled (1971) with the exception of those for the Schu-
sets of equations of motion and continuity. mann-Runge bands of 02, for which region the

2. the calculated number densities of each of values measured by Hudson and Mahle (1972)

the four species at 150 km fall within par- were used. The adopted absorption cross sections
ticular limits recommended by the COESA for water vapor and hydrogen peroxide are those
Working Group. reported by Watanabe and Zelikoff (1953), and by

The sophisticated and detailed calculation that Volman (1963) respectively. The temperature- A

meets these conditions serves to establish the physi- height profile up to 150 kin, and the values of mean

cal basis for the generation of dynamic models of molecular weight up to the turbopause are those
the earth's atmosphere, and yields height profiles of recommended by the Working Group of COESA.
number-density flux values which are approxi- Using these data, the initial species dis'.ributions
mated by artificially adjusted functions for the cal- were calculated assuming complete mixing up to
culation of the 1976 U.S. S&andard Atmosphere. the turbopause, and diffusive equilibrium above it.

The total number density was obtained by inte-
BASIC CONSIDERATIONS grating the hydrostatic equation, where the sea-

The species considered are 0, 02, Os, 01 D, level values of mass density and of mean molecular

02('Ag), OH, H, H0 2, H 20, H202 , H2, Ar, and He. weight were taken from the U.S. Standard Atmo-

The number densities, from 50 to 150 km are ob- sphere, 1962.
tained through a semi-implicit, finite-difference Beginning with these static profiles, t!he steady-
solution of a system of mass- and momentum-con- state solution of all species was determined. The
servation equations (Shimazaki 1967; Keneshea time-dependent calculations were then allowed to
and Zimmerman 1970). In these calculations, ther- proceed for 15 solution days us'ng -a semi-implicit,
mal-diffusion factors for the species H, H2, and finite-difference technique, a variable time step, up
He have the values respectively of -0.39, -0.31, to 30 minutes, and a fixed height step of 100 m. This
and -0.36 (Zimmerman and Keneshea 1975). The stringent height step was shown to be necessary to
numerical approach is essentially that introduced restrict the errors generated by species gradients
by Shimazaki (1967) but modified at the boun- when height steps larger than 100 m were used.daries and in the volume integrations, following The height-dependent, turbulent-diffusion coeffi-

George et al. (1972). Table 27 lists the chemical cients used are shown in figure 38, and are based
reactions and the associated rate constants actually upon observations of turbulence in chemical trails

225 ,
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TAaLE 27.-The chemical reactions and associated reaction
rates ks expressed in the form of the value of rate coeffi-
cients A,, B,, and Cj where k - A, (T/300) B, X expi
(C0, /T)

REACTION A, B, C,

1 0 + 0 + M-* O, + M 3.00E-33 -2.9
2 0 + 0S + M-* O. + M 5.50E-34 -2.6
8 0 + 0S -' O + 0. 1.20E-11 -2.OOE + 03
4 H + 0. -' . + C I 2.60E-11
5 OH + 0 - H +•O 5.00E-11
6 OH + 0, - HO. + 02 4.OOE-14
7 H +0,0 +MX- HOt +M 7.40E-33 6.10E+02
8 HO. + 0 -* O + 0 1.00E-11
9 HOt +0, - OH + O-a 02 1.OOE-17

L0 OH + OH -' H0 +-0 , 2..00E-12
11 OH + HO, -' H.O + 0. 2.00E-10
12 H -+- HO, -* H. + 0. 3.OOE-12
i-s H -R HO. -' OH + OH 1.00E-11
14 0 + H. -' OH + H 7.OOE-11 -5.10E + 08
15 HOt + HO. - 11,0, + 0. 3.OOE-12
16 OH + H20, -' HsO + HOt 1.70E-II -9.00E + 02
17 0 + HO, -* OH + HO. 4.OOE-15
18 H + HOt - H. + HO: 3.90E-11 -4.60E + 03
19 OD + 0. -- O. + 02 3.OOE-10
20 01D + O -*0 +0, 6.00E-11
21 01 D + N. -- 0 0 + N, 9.00E-11
22 O'D + H, -* OH + H 1.00E-11
23 O8 D + H.0 - OH + OH 1.00E-11
24 O, g I O. -+0. O +-0. 3.OOE--15

25 01&Ag+M -*0 + M 4.40E-19
26 0. 1 tAg+H -0OH +0 1.10E-14
27 0.1 ,ýA g -' 0. 2.58E-04
28 0. +hp -"0 +0
29 O. + hP - O'D + 0
30 O. +hy -"*0 + 0
31 O& +t hp -' O'D + O.'Ag .

32 H.O +hP -*OH +H
33 H1.02 +h, -*01O + OH

Note: The units of the two-body reaction rates are

cm`Is, while those for the three-body reaction rates arecmS'/s.
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Figure 37. Solar radiation ft*-a a function of wavelength in the
region from I 15 to 310 nm (Ackerman) Figure 38. Edty-daffusion coefficient as a function of altitude
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(Philbrick et al. 197S). These values are derived N2 CONCENTRATION, m"3

(Zimmerman and Trowbridge 1973) from the 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023
fluctuationi dynamics observed in rocket-borne 1 05i~1~i' 09t 2  oIi~i~
chemical releases, and are valid from about 88 to 240

112 km. Because of the lack of chemical-tracer wind E 220

and turbulence measurements in the altitude region 210
between 50 -- d 88 km, an exponential fit has been o
assumed between the reported value of 1 X 105 N2 T
cm 2/s (Beaudoin et al. 1967) at 50 kin, and the I S8o N2

values at 88 km. I Sao

RESULTS o40.

The time-dependent calculaitions were continued 0 tOO

for the above-mentioned period of time, after which so-
the species concentrations reproduced themselves 100 200 300 400 4 00 90o 700 8900 1oo •oo,
to within 1 percent over a diurnal cycle, a condition TEMPERATURE, K

which is called arriving at diurnal reproducibility.
The diurnal averages of the concentration of 0, 02, Figure 39. Altitude profile of kinetic temperature and molecular

and Ar are then calculated and extrapolated to 250 io concentration
km by assuming diffusive equilibrium without
thermal diffusion above the 150-km boundary. E 270o

Figure 39, depicting the height profiles of the N2  E 250
concentration and temperature, shows the initial L 230

conditions used in these one-dimensional calcula- 21

tions. Figure 40 shows the resulting diurnally , 190
averaged height profiles of 0, 02, and Ar, each of < 170
which is in good agreement with the 150-km values 150

recommended by the COESA Working Group, and 130

shown as error bars. a 110
Thus, it has been demonstrated that an internally a

self-consistent model of the density structure of the 70
aipper mesosphere and lower thermosphere may be 1013 1014 1015 1016 ,017 is' 109 1o 2 0

calculated from measured values of solar radiation CONCENTRATION, m-3

flux, chemical-reaction-rate constants, and deriva-
tives of measured vertical-turbulent-transport pa- Figure 40. Altitude profiles ot diurnauy averaged concentrations of

rameters deduced from chemical-trail studies. o, 02, and Ar

* U.S. GOVERNMENT PRINTING OFFICE : 1976 0-588-256


